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. FRENCH ELECTRICAL INDUSTRY— 


AMERICAN RELATIONS. 

THE report of the directors of the Compagnie Francaise 
pour |’Exploitation des Procédés Thomson-Houston states 
that 1919 was u year of transition, and the reorganisation 
of the whole of the works which was proceeded with after 
the fusion with the Eclairage Electrique, had not taken 
place without some inconvenience in the activity of certain 
departments. During the year the company continued to . 
clear up pre-war orders which had not been settled, and 
with the spirit of conciliation shown by all parties, it had 
been possible to bring them toa satisfactory issue in nearly 
all cases, without legal proceedings, and without excessive 
sacrifices. After referring to the capital augmentation from 
120 to 200 millions of francs, the report approaches the 
question of exchange, particularly with the United States, 
in consequence of the company’s purchas:s from the General 
Electric Co. It mentions that the rise in exchange might 
be followed by a very onerous burden on the French com- 
pany for the purchases made for its own account, and much 
more still for its customers. Desirous, indeed, of not 
running any risks, the directors adopted the principle of 
fixing their sale prices for American material almost always 
in dollars. Thanks to the co-operation of their New York 
friends, who endeavoured to spare them this injury, and 
who understood that the exorbitant rise in exchange could 
not fail to be seriously prejudicial even to the United States 
by rendering exports more and more difficult, the French 
company had been able to carry through successfully an 
important credit transaction in dollars for a period of five 


.years.. It was hoped that in the course of this period the 


improvement in the public financial situation would permit 
both the company and its customers to pay off the debts 


-under conditions which were less onerous than those existing 


at present. 

After referring to the previously announced programme 
for the organisation and extension of the different works, 
the report stated that the work was being pushed for- 
ward as actively as possible, having regard to existing 


* difficulties. The investigation services, centralised and 


reorganised, had devoted their attention to the standardi- 
sation of the constituent parts of the company’s manu- 
factures, particularly production in bulk, in order to increase 
the output and reduce prices. They had developed the 
study of large alternators up to 25,000 Kw., transformers 
of 15,000 Kw., and pressures up to 120,000 volts; 
high-tension apparatus, motors and apparatus specially 
intended for the equipment of Rumanian oil wells, and 
new ventilated motors for tramways. Special attention 
was also paid to the study of plant for the electrifica- 
tion of the French main railway lines, and the technical 
co-operation of the General Electric Co, was assured, as 
being infinitely precious in the « case of all this special plant 
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and the organisation of its manufacture. Passing on from 
details of the various sales departments and the orders 
received, the directors stated that several large schemes in 
which they were co-operating were under examination, 
including the proposed installation of electric haulage on 
the canals of the Marne to the Rhine, extending over 217 
miles. Concerning the projected electrification of various 
French railways and the conclusion reached to adopt the 
high-tension direct-current system as being the most sui'- 
able on main lines, the directors mentioned that this was 
the conclusion which they themselves had maintained for 
years past in agreement with the General ElectricCo. The 


complete experience which the American company possessed_ 


of the construction and working of plant of this type would 
place the French company in a favourable position when 
the time arrived for the realisation of this great enterprise. 

M. Charles Laurent, chairman of the company, addressing 
the shareholders at the recent annual meeting, referred at 
some length to the question of coal and coal prices and 
to the situation of England in this respect. If it was 
necessary for us to economise in the consumption of 
coal, he submitted that it was all the more essential for 
France to do so, seeing that her coal resources were 
extremely limited. It was necessary to substitute for coal 
other fuels as far as possible, as, for instance, mazout and 
petroleum, but the future salvation of the country lay in 
the utilisation of white coal—this source of inexhaustible 
energy which was offered by the mountains, the torrents and 
the rivers over a large portion of the territory, and which it 
was only essential to collect in order to serve the needs of 
industry, agriculture, transport and large centres of popu- 
lation. The company was particularly well situated for 
taking a large share in the execution of this great work. 

In conclusion, the chairman paid a warm tribute to the 
French soldiers for having driven back the German hordes, 
and for now having given the same answer—0On ne passe 
pas—to the new enemy which had risen before them, 
namely, revolution, anarchy and Bolshevism. 


OvUR comments on this subject, in our 
issue of June 11th, have brought us a 
letter from Mr. F. Peake Sexton, which 
will be found in our “Correspondence” columns to-day. 
The letter is charmingly inconsequential. Having demon- 
strated, to his own satisfaction, that the University of 
London does not fulfil our ideal, our correspondent invites 
our support for the claim of the Imperial College of Science 
and Technology to rank as a university. But “ two blacks 
do not make one white”; he has not met our case in the 
least, for his argument, if well founded, merely shows that 
the University of London, like the Imperial College, ought 
not to rank as a university. 

However, his argument, or rather his contention, is not- 
well-founded. Whether our views with regard to the 
functions of a university are “slowly dying out” or not is 
a matter of opinion, which we need not discuss, but the 
extent to which the University of London fulfils our ideal 
is a question of fact, and we happen to possess exceptional 
opportunities of knowing the facts‘in this connection, Mr. 
Sexton himself admits that the cultural facilities for which 
we contend “may be found” in some of the “ recognised 
schools” of which the Imperial College is one group ; we 
know that it is found in the constituent Colleges of the 
University, some of which are seething with social and 
intellectual activity, outside the class-rooms. The handicaps 
under which the University labours—widely scattered 
colleges, lack of funds, and that worst handicap of all, its 


An Imperial 
University ? 


situation in a city so vast that the residential suburbs are . 


remote from one another and from the Colleges—hinder it 
from attaining the efficiency in this respect that can be 
justly claimed by most other universities; but steps are 
being taken to remove such of these disadvantages as are 


capable of removal, and even now there is a striking contrast 
between the social amenities of the constituent colleges of 
the University and those of the Imperial College. At work, 
the latter is unrivalled ; at “play ”—the play that culti- 
vates the best qualities of a man, or woman, as no course of 
study can do it—it is literally not in the running. 

But it was not, and is not, our aim to champion the 
cause of the University, which is well able to look after 
itself; we asked, quite explicitly, whether the Imperial 
College, if granted a charter, would undertake to become a 
university in fact as well as in name, and we have had no 
answer. As Mr. Sexton says :—‘ Here we have a large 
group of colleges combined for the purpose of technical 
education ”—and they fulfil that purpose exceedingly well. 
But that is all. 

Incidentally, we may note that Manchester University is 
experiencing a difficulty of similar origin but different 
nature. The College of Technology, originally esta lished 
by the Corporation for Technical Training, has become the 
Faculty of Technology in the University of Manchester ; it 
has earned a high reputation, and there are so many candi- 
dates for the degree course that, as reported in our last 
issue, the Education Committee has found it necessary to 
limit the number in order to leave room for the local tech- 
nological students who do not aim at the degree. 

The incident illustrates the intensity of the modern demand 
for scientific training in both categories, and the only right 
solution, to our mind, is to provide accommodation sufficient 
for all comers in our educational institutions. 


A sHorT time ago Herr Walter 
in Pathenau, addressing the shareholders 
aa. ut a special meeting of the A.E.G., 
referred in strong terms to the enormous 
prices charged for raw and semi-finished materials, and 
remarked that they were living under the dictatorship of the 
heavy industries, meaning the coal and iron and steel 
industries. Since then various German newspapers. have 
taken up the challenge on behalf of the heavy industries, 
but the best statement on the subject probably is that 
which has just been published giving a comparison of the 
A.E.G. list-prices early in 1914 and in 1920. The figures 
are of such interest as to be worthy of being set out 
prominently. They are as follows :— 


A.E.G. List-PRICES IN 1914-1920. 
Percentage 
addition 
Marks. Marks. over1914, 


Normal rotary-current motor of 20H.P, 1,100 28,362 2,478 
Normal rotary-current motor of 40 H.P. 1,600 39,270 2,354 
Normal rotary-current motor of 50 H.P. 1,800 44,968 2,398 
Direct-current motor of 16 Kw. and 

1,400 revolutions... one 1,000 26,180 2,518 
Direct-current motor of 40 KW. and 

1,050 revolutions ... 2,000 59,290 2,865 
Osram lamp of 1,000 c.P.,90 to 260 volts 8°65 245 2,733 
Dynamo wire (per ?) ... 2t03 70to80 3,000 


The percentages are given from the original statement, 
and have not been checked. On the other hand, the 
prices of coal between 1914 and the present time have been 
raised by 1,550 per cent., coke by 1,600 per cent., pig-iron 
by 3,300 per cent., and steel ingots by 3,600 per cent. 
Included in the price of coal are burdens which are beyond 
the control of the colliery owners. Thus, there are the 
20 per cent. ad valorem tax imposed upon the production 
of coal, the tax on the turnover, the tax of 6 marks per ton 
to defray part of the cost of providing miners’ dwellings, and 
the additional expenditure for the payment of special over- 
time rates to the miners. All these causes re-act upon the 
prices of iron and steel, apart from the fabulous prices 
which have to be paid for Swedish and other foreign ores, 
Moreover, the prices of coal and iron and steel are under 
the public control of the Federal Coal Board and the 
Federation of the Steel Industry, which have been created 
by the Government, and which include representatives of 
both consumers and workmen. Such control, however, 
does not exist in the electrical industry, and so long as this 
kind of ‘regulation is absent it is considered that Herr 
Rathenau has the least justification of all to speak of 


dictatorship in the heavy industries. 
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THE INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 


The Annual Convention at Ilkley. 


Tax Convention of the I.M.E.A. this year opened under the 
most favourable conditions that could be wished for. The 
headquarters, at Ilkley, were situated in one of Britain’s 
most famous beauty-spots in Wharfedale, the heart of the 
Yorkshire moors, a district which afforded an abundant 
choice of enjoyable excursions for those on pleasure bent, 
while its midland situation rendered it comparatively easy 
of access from all parts. Regarding the site from an indus- 
trial point of view, it is interesting to note that Bradford, 
which as the President’s ““ home town,” was the determining 
factor in the choice of venue, was one of the first English 
municipalities to embark on the business of. electricity 
supply ; the original power station at Bolton Road, which 
conmmenced public supply in 1889, was, in fact, the first of 
its kind to employ direct-coupled engines and dynamoe, and 
it is amusing, in the light of modern developments, to 
record that the plant comprised three sets of 81 Kw. and 
two of 125-Kw. output, all, of course, being bipolar 
machines. Since those early days two other stations have 
been erected at Valley Road, in 1897 and 1902 respectively ; 
the former was but a modest step in advance of its proto- 
type, the largest set being of 375-Kw. output, but the third 
station contained sets of 1,000 Kw. each, and was typical of 
the final stage of development of the direct-current power 
station. Much of the p.c. plant is still in use at 
Valley Road, but the rapid increase in the demand 
for power in Bradford, led to the inevitable change of 
system to three-phase generation. Mr. T. Roles came into 
office as chief electrical engineer and manager in 1912, and 
under his control the undertaking has been developed on 
up-to-date lines, the plant now including turbo-alternators 
of some 30,000-Kw. capacity, of which the largest set is 
rated at 15,000 Kw.—with another of the same size on 
order. Tue station forms an epitome of the progress of 
steam generating plant, examples of bipolar high-speed and 
multipolar low-speed p.c. generators, and both vertical and 
horizontal, Curtis and Parsons, turbo-alternators being at 
work together. 

The Convention, which commenced with an informal 
reception and social evening at the Winter Garden, Ilkley, 
on Monday, was formally inaugurated on Tuesday morning 
at the Queen’s Hall, “ The Windsor,” Bradford, when the 
Lord Mayor, Alderman Wm. Wade, J.P., extended a hearty 
welcome to the Association. He said that Bradford claimed 
to be the first local authority to use powers to supply 
electricity, in 1889. Mr. Roles returned thanks and then 
delivered his address, of which an abstract follows. 

The leading feature of the address was his commentary 
on the recent and pending legislation with regard to elec- 
tricity supply. Incidentally, Mr. Roles referred to the 
removal of the obstacle which has hitherto restricted the 
attendance of representatives of local authorities at the 
Convention, a concession which was certainly long overdue, 
and which should not only prove helpful to the Associa- 
tion, but should also facilitate attendance at various other 
gatherings in the public interest. Mr. Roles endorsed the 
complaint of members of the Association that the powers to 
carry on the hire-purchase system and to sell apparatus 
outright, for which they have long yearned, had not been 
granted by the Act, and expressed the hope that these 
additional powers might ultimately be secured by agreement 
with the Electrical Contractors’ Association. His natural 
optimism is here revealed; we hope it will be justified 
by the event, but at the moment the prospects of the 
attainment of that desirable consummation seem remote. 

Turning to the major theme, Mr. Roles plumps for the 
compulsory and financial clauses of the new Electricity 
Bill, although he complains that municipal authorities in 
general are singularly indifferent to the matter, and some 
are openly hostile to the Bill. He admits that the terms 
of purchase might with advantage be amended, a view with 
which we cordially agree, and which, we think, will find 
few objectors; but he is not disposed to allow the com- 
pulsory powers of purchase to be dropped, or even delayed. 


His contention that such powers are indispensable, in order 
to coerce recalcitrant authorities, “either municipal or 
private,” as he says, is one that we ourselves advanced 
when the Bill of 1919 was before Parliament; we are, 
however, inclined to sympathise with those who hold that 
the existing Act should be given a trial before any further 
legislation on these lines is enacted. The Commissioners have 
their hands full already with schemes in active progress ; a 
considerable time is likely to elapse before they feel the 
need of compulsory powers of purchase, and in that time 
valuable experience will be gained on which to base legisla- 
tion. Purchase by agreement is already authorised under 
the Act of 1919, and is free from the objections justly 
raised to the terms of purchase that were foisted upon the 
companies in the original Bill. Apart from the question 
of purchase, voluntary co-operation in the establishment of 
Joint Electricity Supply Authorities is producing valuable 
results, and is very much to be preferred to compulsion. It 
may be that considerations such as these are at the root of 
that municipal indifference to the new Bill which Mr. 
Roles deplores. 

The financial clauses, however, stand on a different foot- 
ing. Finance is the stumbling-block in the path of the 
progress of the embryo Joint Authorities, which, unlike the 
individual municipalities, have not the rates at their backs. 
No such authority can mortgage the rates of any of its con- 
stituents, some of which, moreover, will be private under- 
takings. Nor can it even pledge the plant and mains of the 
undertakings which it controls.. It will be impossible for 
Joint Authorities to raise the necessary capital for any 
developments outside the constituent undertakings, under 
the existing conditions. We are of the same mind as Mr. 
Roles that Government ownership and control of power 
stations and mains would be in the last degree unwelcome 
and contrary to the public interest, but that the provision 
of funds for the purposes of the Joint Electricity Authorities 
is a vital necessity, and, as he says, the financial clauses are 
the most important part of the amending Bill. 

It is interesting to learn from the address that the Asso- 
ciation is likely to appoint a salaried secretary and to secure 
suitable office accommodation. We were pleased to see 
that Mr. Roles commended the E.D.A. to the attention 
of the members ; seeing that the great majority of elec- 
tricity supply undertakings in this country are in municipal 
hands, and that the operations of the E.D.A. are directed 
towards the increased utilisation of electricity, it is obvious 
that ihe I.M.E.A. is in duty bound to give its whole-hearted 
support to the Electrical Development Association. 

A vote of thanks to Mr. Roles was moved by Councillor 
Barge, of West Ham, who eulogised the work of the Presi- 
dent for the Association, especially during the past year. 
Mr. Gillin read his paper in abstract, after which Mr. 
Roles presented the author with a Premium in the form of 
a stop-watch. A lively discussion followed, in which 
Messrs. Wordingham, Staniland, Ayton, Bell, Fedden, 
Purse, Watson, Brooking, Webber, and Ferranti partici- 

. Later the Association was entertained to luncheon 
by the Bradford Electricity Committee. Councillor 
Wilfrid Turner, the chairman, presided. Alderman 
Sinclair, Mayor of Swansea, proposed the toast, “‘ The City 
of Bradford,” and the Lord Mayor responded. Mr. Chattock, 
formerly city electrical engineer there, proposed the health 
of the chairman, who duly responded. The delegates 

roceeded by char-a-bancs to the Phoenix Works of the 
Finglish Electric Co., where they were entertained to tea. 
Mr. Roles expressed the members’ thanks, and Mr. Pybus, 
joint-managing director, acknowledged. The Corporation 
electricity works were then visited. After returning to 
Ilkley there was a reception by Councillor Dixon, chairman 
of the Urban Council, at the Winter Gardens. In this very 
enjoyable function singing, dancing, and light refreshments 
each had a place. 

Up to the time of writing, the weather bas been tine, 
and the Convention has proceeded successfully in every way. 
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Presidential Address. 


By THOMAS ROLES (City Electrical Engineer and 
Manager, Bradford). (Abstract.) 


As far as the electricity supply industry is concerned, the 
past year must for ever remain memorable, as during its 
course the Hlectricity (Supply) Bill received the attention 
of both Houses of Parliament, and the Electricity (Supply) 
Act, 1919, which resulted, came into operation. This Act 
has been well referred to as “* the great charter of electricity,”’ 
and it cannot fail to have far-reaching effects on eléctricity 
supply in the British Isles. . 

Many of the provisions of the Act give powers which the 
Association has jtself for years laboured to secure; and a 
number of such powers have been obtained directly as the 
outcome of the eiforts of the Association’s Council. Repre- 
sentatives of a number of local authorities are for the first 
time attending the Convention without fear of their reason- 
able expenses being questioned by a Government auditor. 
The removal of the disability which previously existed as 
regards subscribing to associations has been of distinct 
ogventnge to the Association, in that its membership has 
increased during the year as a result, and under the circum- 
stances now existing it is to be hoped that no municipal 
electricity supply undertaking will fail to avail itself of the 
advantages which membership of the Association affords. 

As regards the section of the Act which authorises the 
supply of apparatus on hire, considerable disappointment has 
been expressed by many members of this Association that the 
powers given are restricted to the hiring of such apparatus, 
as it is considered that powers to provide apparatus on the 
hire-purchase system and to sell outright are very necessary 
in the interests of municipal undertakings. Personally, I 
have every sympathy with these views, and consider that 
such powers, if given, could be utilised for the benefit of 
consumers of electricity, electricity supply undertakings, 
electrical manufacturers, and electrical contractors; and 
sincerely hope that in the course of time the relations between 
the Electrical Contractors’ Association (Incorporated) and this 
Association may become such that some agreement may be 
reached under which a successful attempt may be made by 
municipal electricity supply undertakings to Secure powers 
for hire-purchase and sale, to be utilised under certain agreed 
conditions which may be recognised by the electrical con- 
tractors as reasonable and just, and as being likely to advance 
rather than in any way to militate against their interests. 

It is a matter for regret that the Government found it 
necessary, in order to save those portions with which more 
or less general agreement had been expressed by the whole 
of the electrical industry, to withdraw certain clauses from 
the original Bill. This regret, I am aware, is not shared by 
a large number of those who are connected with the industry, 
who are of the opinion that the Act as it now stands is 
sufficiently comprehensive for all practical purposes, and that 
its provisions should be given a trial prior to any further 
legislation on. electricity supply matters being promoted. 
The Government, however, and it must be remembered that 
the Government has now the advantage of the advice of the 
Electricity Commission, appears to be of the opinion that it is 
desirable that the whole of the powers sought under the 
original Bill-should be obtained. The clauses in the new Bill 
may be divided into two groups, those in the first of which 
have for their object the setting-up of District Electricity 
Boards and the compulsory acquisition of generating stations 
and main transmission lines belonging to existing electricity 
supply undertakings; the clauses in the second group, usually 
referred to as ‘‘ the financial clauses,’’ have for their object 
the empowering of the Joint Electricity Authorities which 
are to be constituted under the existing Act, as well as the 
District Electricity Boards contemplated under the Bill, to 
borrow moneys, and to authorise the issue of stock. They 
will also allow authorised undertakers to give financial assist- 
ance to Joint Electricity Authorities and District Electricity 
Boards, and the Electricity Commissioners, under certain 
circumstances, to lend money to such authorities and_boards. 

From the point of view of the electricity supply’ industry 
the financial clauses may be said to be the most important, 
as it has become clear to all who have been considering the 
setting-up of Joint Electricity Authorities that the financing 
of such authorities is impracticable until some such provisions 
as are contained in the clauses in question are made. 

With regard to that part of the Bill which concerns the 
setting-up of District Electricity Boards and the compulsory 
acquisition of generating stations and main transmission lines, 
it appears to me that, although in many cases such powers 
may not prove necessary, yet it is essential that the Com- 
missioners should be provided with them, as otherwise it is 
difficult to see how the Commissioners are to enforce the 
carrying-out of a desirable scheme in face of unreasonable 
opposition which may be experienced from one or more elec 
tricity undertakings .in the district to which such scheme is 
to apply. As things are at present, it would appear that one 
unreasonable electricity supply authority might hold up for 
a considerable time, or even permanently, a scheme which 
would be to the benefit of the consumers of electricity in a 
very large area. In view of the general satisfaction which 
has been expressed throughout the country with the appoint- 

nts which have been made to the Electricity Commission, 
Y papier there is no reason why the Commissioners sh 
not be furnished with the powers necessary to enable them 


to enforce the carrying-out of proposals which they deem 
be in the public interest. It is possible: that the. terms be 
compulsory purchase, as set forth in the Bill, may, with 
advantage, be to some extent amended, but I think it will 
be generally conceded that provision should be made under 
which generating ‘stations and main transmission lines may 
under certain circumstances, be compulsorily acquired. —’ 

As a private citizen having some knowledge of the subject 
I hold that the provision of an adequate supply of electricity 
at the cae possible price is an absolute necessity to the 
welfare of this country and its inhabitants, and I should not 
be prepared to allow any interest, either municipal or private, 
to stand in the way of such an adequate and cheap supply 
being furnished. As President of this Association and chief 
officer of a municipal electricity supply undertaking, it is my 
duty to ensure as far as possible that municipal interests are 
conserved and furthered. 

_In the light of these remarks, I feel that on general prin- 
ciples the Bill before Parliament should command the sup 
port of local authorities. Of the two noble lords who first 
opposed last year’s Bill on its being introduced into the 
Upper House, one is a director of certain electricity suppl) 
companies, 4nd the other was very recently the President of 
the British Commercial Gas Association. Having in view the 
sources from which opposition to the measure emanated, | 
think local authorities would not be wrong in coming to the 
conclusion that last year’s Bill, including the clauses which 
were deleted, was one which on the whole might be regarded 
as In no- way inimical to their interests. If such conclusion 
is come to, it follows that municipalities should look with 
favour on the Bill at present before Parliament, but up to the 
present there seem to be few signs that this Bill is receiving 
any great amount of support from local authorities. I would 
suggest it is high time that municipalities and the Associa- 
tions representing them came to some decision with regard 
to this matter, and defined a policy which their representa- 
tives and officials may pursue on their behalf. 

It has been put forward as an objection to the formation 
of Joint Electricity Authorities and District Electricity Boards 
that, in view of the heavy financial liabilities which munici- 
palities are having to incur in connection with housing and 
other matters, they cannot be* expected to incur further 
responsibilities of this nature by financing electricity supply 
schemes. It is, I think, advisable to consider the probable 
result should this attitude be generally taken up. The very 
great demand for electricity which is now being made must 
be met, and the Government has apparently rightly deter- 
mined that it shall be met. If the principle of public control 
is to be given effect to, this must be done either by schemes 
financed by the Government or by municipal bodies individu- 
ally or in association. It appears quite clear that under pre- 
sent circumstances the Government is not in a position to 
finance such schemes, and were it able to do so I think 
it is generally felt that Government control of the generation 
and main transmission of electricity would not be in the 
interests.of the community. If the Government will not or 
cannot supply electricity under a national scheme, and muni- 
cipalities object to carry out the work by reason of the 
financial risks involved, the only alternative of the Govern- 
ment will be to hand over the task of the development of 
electricity supply to private enterprise. 

Personally, I cannot bring myself to believe that grounds 
for serious apprehension with regard to the financial position 
exist. The Engineering Commissioners are gentlemen fully 
acquainted with the principles underlying the giving of sup- 
plies of electricity under conditions which are likely ta prove 
satisfactory from a financial point of view, and one cannot 
conceive that they would urge any authority to embark on 
any rash scheme, or sanction the carrying-out of an unsound 
scheme put forward by any such authority. Moreover, one 
of the Commissioners has been specially appointed to give 
attention to financial matters in relation to electricity supply, 
and, therefore, one may expect him to place his veto on any 
scheme the financial aspects of which may appear to him 

To my mind the principle underlying the legislation which 
has been enacted and which is proposed is as follows :— 

A great demand for supplies of electricity is being made 
throughout the country, and this demand will be an increas- 
ing one. The supplies can be given by existing authorities 
acting for the most part individually as they are doing at 
present. If, however, such authorities will co-operate or 
amalgamate in order that electricity may be generated on a 
larger and more efficient scale, cheaper and more reliable 
supplies should be available than if individual generation is 
continued. 

The situation would probably be best dealt with in the 
following manner :— 

Immediate demands for electricity must in the national 
interest be met, and this will for the time being entail the 
extension of many existing generating stations, whether good, 
bad, or indifferent. Generating stations in reasonably close 
proximity to each other should be linked up by main trans 
mission cables, and on this being accomplished the most 
efficient stations of those so linked would naturally, for econo- 
mic reasons, be called upon to meet the greater part of the 
demand, the least efficient stations being operated for as 


short. periods as ible, As far as. practicable extensions 
should only Be allowed! in commection with the most efficient 
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stations. Where and when the demand renders it necessary, 
a capital station should be erected and equipped for the pro- 
vision of the supply required in the district, instead of several 
smaller generating stations being erected, each of which would 
supply the needs of one particular distributing area only. 
On the capital station being put into commission it should, 
owing to its efficiency, be run at a high load factor. The 
most efficient of the previously existing generating stations 
would be run at moderate load factors, and the smaller and 
less efficient stations would only be utilised at peak load 
periods or otherwise would be entirely dispensed with. On 
these lines an efficient system of generating electricity would 
be gradually evolved, which should tend to cheap production 
and reliability of supply, and at the same time the capital 
already sunk in the industry would for the most part continue 
to be utilised to full advantage. 

As far as one is able to judge from decisions which the 
Electricity Commissioners have from time to time been re- 
ported to have made, it is on these lines they are proceeding. 

It is somewhat remarkable that power companies seem to 
be expressing no fear of taking the financial risks involved 
in supplying electricity over large areas; on the other hand, 
they appear eager to accept such risks, and I have little doubt 
jin many cases would be prepared to relieve municipalities 
of the financial responsibility regarding which some are so 
apprehensive. 

I would, therefore, repeat that it is for municipal authori- 
ties to decide upon the line of action they intend to pursue, 
both with regard to the new Bill and the formation of Joint 
Electricity Authorities, and that their decisions should be 
come to without delay, as, if public control of the supply of 
electricity is desired, there is unlikely to be a better time 
than now for obtaining it. 


The Design of Distributing Networks. 


By C. A. GILLIN, A.M.I.E.E. (Bradford Electricity 
Department). (Abstract.) 

PrRactTicaLLy all generating stations (in the United Kingdom) 
have been at one period of their evolution the sole distribut- 
ing centres in their areas of supply. In the larger areas they 
have been superseded by larger generating stations and by 
virtue of their "positions they have automatically become dis- 
tributing centres for their respective districts. 

The objects to be aimed at in designing distributing net- 
works are: (1) Economical service and distribution; (2) con- 
tinuity of supply; (3) satisfactory operation; (4) minimum 
expenditure on repairs. 


I (a). £.8.T. DISTRIBUTION. 


In figs. 1 and 2 the four squares a, B, C, D represent 
diagrammatically four districts in a supply area having a 
reasonably uniform density of load, the centre of each being 
at the points X, and to represent scattered districts one 
merely thinks of the squares as being separated by as many 
wiles as their boundaries are apart. 


cubicles in each chamber; total permissible pressure drop on 


cables 74 per cent. 
_ if the situation of a generating station is such as to allow of 
its later use both as a station for the economical generation of 
large supplies of'energy and as a Cistributing centre for its 
immediate district, the voltage for the latter purpose should 
be from 6,000 to 10,000; but for even comparatively short 
distances the most economical voltage for the transmission of 
reasonably heavy loads from the generating station to dis- 
tributing centres in other districts will be 30,000 volts or 
more. The curves shown in fig. 4 illustrate this fact. The 
figures upon which the curves are based are as follows :— 

_ The total permissible pressure drop (including transformers) 
is within 10 per cent.; all transmission losses have been 
neglected, the figures being only capital outlay; step-up and 
step-down transformers are included in the 30,000-volt curves, 
but no transformers are necessary in the case of 6,000 volts; 
only 6,000-volt switchgear has been provided for, it being 
assumed that transformers and cables wlil be treated as one 
complete unit for each 30,000-volt line; one spare cable ahd 
the necessary transformers have been allowed for in each 
instance considered. In all curves and data in this paper 
present-day prices form the basis, with copper at £125 per 
ton, lead £40 per ton; cables unarmoured, taped, laid direct 
under average roadway conditions. 

If the correctness of the above principles be conceded, the 
logical deduction is that a supply area would ultimately 
resolve itself into a number of districts whose boundaries 
should be a maximum distance of approximately 5 to 8 miles 
from their respective distribution centres; the latter (unless 
themselves generating stations) receiving the requisite supplies 
from a generating station and transforming down to a pres 
sure of from 6,000 to 10,000 volts for district distribution. 

This splitting-up of a supply area into constituent districts 
will be a natural process consequent upon the size of the 
existing cables connecting the districts to the sources of supply 
having become inadequate to cope with the increased demands. 

The distributing centres will not necessarily be near the 
centres of their respective districts, as their positions will be 
determined by power demands in unexpected directions and 
their strategic value for directional distribution. 

The lay-out of the £.H.T. distributing network is intimately 
bound up with the question of the section of the cables, the 
system of electrical protection from the effects of faults, the 
satisfactory isolation of the faulty apparatus, and the main- 
tenance of the continuity of supply despite breakdowns. The 
early provision of an adequate number of telephone lines for 
point to point communication is a factor of importance. 

All feeders as soon as possible after leaving the source of 
supply should be laid along different routes. After a few 
years they become a united fmaily again and the network, is 
thus created. All future extensions must be made with one 
eye on finance, the other on potential consumers, and the 
mind on prospective distributing centres. Unfortunately, 
good finance often means bad engineering (in distribution 
schemes), but this could and should be altered by judiciously 


4 


Fig. 1. Fig. 2. 


Taking into account the cost of switchgear, number of 
transformer chambers per mile and their average K.vV.A. 
demand, the most economical distribution pressure from 1 
mile up to about 5 miles radius is 6,000 volts and up to about 
8 miles radius is 10,000 volts. In order to show how the 
high cost of switchgear for use at higher pressures over- 
balances the reduction in cost of cables, the curves shown 
in fig. 3 have been prepared. 

Comparison has been made between 6,000 volts and 30,000 
volts distribution, because the majority of stations are already 
using the former, although 10,000 volts would have shown 
results more favourable to the lower pressure at a greater 
radius of distribution than is shown with 6,000 volts. The 
higher values of ‘the curves are of no particular importance, 
as the radius of distribution of a main distributing centre 
would seldom exceed 4 miles. The curves are based on the 
following data: No duplicate cables; all cables split-conductor 
type; transformers and buildings not included; average capa- 
city ef transformer chambers 250 K.v.s.; three switchgear 
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increasing the tariffs for electrical energy. Supply under- 
takings are inclined to be too philanthropic, except to their 
employés. 

When the early outgoing feeders are visibly approaching 
the limits of their carrying capacities is the time to ned 
a lot of money wisely for future requirements. And here 
lies the advantage of building up a considerable reserve fund 
instead of allocating a mythical ‘‘surplus’’ towards the re- 
duction of rates. This is the time to establish distributing 
centres and give some of them, via new transmission lines 
at 30,000 volts or more, a “‘ cheap and abundant supply,”’ at 
the same time linking-up or cross-connecting to other districts 
until it becomes necessary for these in their turn. to , be 
augmented by similar means. Thus we reach the scheme 
shown diagrammatically in figs. 1 and 2, where the squares 
A, B, C, D represent districts each of about 16 square miles 
area, X represents the distributing centres, Gs the generat- 
ing station, and all intersections or junctions of lines sub- 
stations, transformer chambers, or switching chambers. 


itted, curves a and B, 1,000 k.v.a. 
and b, 5,000 k.v.a.; © and Pr, 10,000 K.v.a. 
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In the early days practically all cables laid were too 
small, chiefly perhaps because of difficulties with regard 
to capital expenditure; the practice should not be repeated. 
All cable sizes should be decided more by the dictates of 
experience than as the result of calculation. The only limits 
to the sizes of cables between generating stations and dis- 
tributing centres should be those due to difficulties in hand- 
ling, desirability of duplication, limitation of reliability of 
switchgear operation under extraordinary loads, and financial 
checkmates. 

The sectional area of network cables will depend upon their 
position relative to the other portions of the network, and 
on the loads they may be called upon to carry in the event 
of faults on neighbouring or co-related cables. It is generally 
uneconomical to load up cables to their safe carrying capacity. 
The curves in figs. 5 and 7 give an interesting illustration of 
the extent to which cables may be safely loaded. The regults 
shown should be used discreetly for a.c. pressures higher than 
400 volts, as L.T. A.c. currents were used in determining the 
curve values, and allowance must be made for heating due 
to energy loss in the dielectric. The curves in fig. 5 shows 
the temperature rise due to a steady current of uniform value, 
and those in fig. 7 have been obtained by increasing the 
current in any particular cable in successive stages after the 


so great that one is quite justified in taking, and is, indeed, 
generally economically compelled to take, the small risks of 
temporarily supplying via only one cable with a view to inter- 
linking later when the opportunity presents itself. This 
position is illustrated diagrammatically in fig. 6 at a and pg, 
with c as a prospective means of completing the cycle. 

In order to compare the costs of complete networks con- 
structed to operate under these two systems, t.e., the duplicate 
radial system and the split-conductor system, a typical district 
approximately 16 square miles in area, commencing at a line 
one mile from the centre of a city and extending outward, 
has been examined. Definite positions for transformer 
chambers at distances averaging 3} mile apart and 6,000 volts 
distribution have been.assumed. Account was only taken of 
excavation, reinstatement, cables, their mechanical protection 
and jointing, feeder switchgear, and protective apparatus in 
transformer chambers. Buildings and the remaining trans 
former-chamber equipments have been left out. As a fair 
comparison two 3-core 0.05 cables, unarmoured, taped and 
with copper earth sheath in the one case, and one 3-core 
0.1 sq. in. split-conductor cable, unarmoured, taped and with- 
out copper earth sheath in the other case, were taken. The 
resulting costs approximated so closely in the two cases that 
financial considerations do not at all enter into the discussion 
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Fig. 5. 


temperature due to the current value in the immediately 
preceding stage had ceased to increase. Each of the latter 
readings involved a run of several hours before the tempera- 
ture became steady, and the tests occupied three weeks. 
There was only one three-core cable used in each test, so 
that the results require adjustment where two or more loaded 
cables are laid near each other. 

The system of protection should be the first point to be 
tackled, instead of—as it often is—the last. Effectual pro- 
tection is one of the most important items in the whole 
undertaking. 

The Merz-Price, the split-conductor, and the Hunter-Beard 
compensated pilot appear to be the only well-tried systems 
of protection which fulfil the conditions; and of these the 
split-conductor seems to be the best for our purpose up to 
about 20,000 volts. Beyond this voltage the compensated pilot 
has the advantage if it turns out as goed as it seems. Are 
the extra advantages worth the extra cost? A duplicate radial 
system of mains, with tees off wherever necessary, judiciously 
interlinked at points provided with reverse power relays and 
equipped wherever necessary with time-limit overload pro- 


Fie. 6 


tection, with, generally, the transformer chambers and sub- 
stations divided between the two feeders, has been and still 
remains a popular arrangement. Its disadvantages are small 
having regard to the infrequency of £.H.T. faults, and in prac- 
tice lie in the fact that perhaps once in five or six years half 
the consumers connected to a feeder have their supply cut 
off for an hour or so until they can be changed over to the 
duplicate feeder. Until a very few years ago our experience 
was that most of the supply interruptions were due to faulty 
protective apparatus, particularly in the case of reverse power 
Telays, but these drawbacks no longer apply if discretion in 
the choice of suitable instruments be employed. 

e greatest asset in the claim to superiority of the balanced- 
current or split-conductor system of protection is the fact 
of the non-interference of cable faults with the continuity of 
supply. This fact, of course, presupposes the completion of 
all the interconnections necessary to ensure a supply being 
available from another cable at all gub-stations and transfor- 


mer chambers. The reliability of modern cables, however, is © 


Time in Hours 


Fig. 7. 


as to which system is the better to adopt. In fact, by chang- 
ing about the assumed positions of transformer chambers 
— system can be shown to be slightly cheaper than the 
other. 


I (b). MepiuM-PREsSURE A.C. AND D.C. DISTRIBUTION. 


Medium-pressure supply areas are now always divided up 
into districts, which may be called feeder areas, a feeding 
point or transformer chamber answering the same purpose 
and performing the same functions in a minor degree as the 
distributing centres referred to in section 1 (a). Each dis 
trict is connected with its neighbouring districts through a 
number of fuse pillars. Most municipal supply areas have 
a good deal of productive capital sunk in D.c, networks of very 
heavy density within a reasonable distance of the original 
generating station. As the demand for energy increases, and 
more economical and larger units of plant become practicable, 
generation is of necessity by turbo-alternators, which replace 
gradually the smaller machines. The tendency will be to 
narrow down the D.c. areas by the encroachment upon their 
boundaries of the a.c. mains. It will not only be found a 
sound commercial proposition to encourage this a.c. advance 
by a reasonable lopping-off and changing-over to a.c. of the 
extended arms in the D.c. areas, but these prospective altera- 
tions should be anticipated by putting down guitable dis 
tributing mains and arranging the local balancing in advance 
whenever extensions are made where this seems appropriate. 
The subsequent change-over to the a.c. system then becomes 
both inexpensive and comparatively simple. 


D.C. feeders should not be of large size except where neces- 


sary to compensate for voltage drop, because (1) the supply 
to an area having its feeder out of commission has to be 
maintained by the distributors of its own and its adjoining 
areas in addition to their own load; (2) disturbance is more 
circumscribed in the event of feeder troubles; (8) the dis- 
tribution voltage is more uniform. For these reasons also the 
radius of a feeder should be extended or reduced according to 
the density of its load, and any later adjustments rendered 
necessary to cope with increased loads may be met by putting 
down another feeder and creating an additional feeder area. 
These remarks apply equally to the capacities of sub-stations, 
transformer chambers, and transformer pits in the case of 
the A.c. areas. 

In the matter of individual feeder areas, the following 
are applicable both to and systems of 
supply. 

very proposed extension must be carefully considered as 
to its bearing on all other parts of its own and adjoining feeder 
areas. Arterial cables leaving a feeding point must have 
ample provision not only for carrying their own local loads, 
but also for any supplementary loads they may have imposed 
upon them in consequence of the failure of another arterial 
cable or a feeder supplying an adjacent area. The number 
of cables radiating from a feeder point should be as large 
as possible, and each of them should feed a small section of 
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an area, the said section being controlled by a heavy fuse at 
the feeding point and connected to adjoining sections of the 
same area and to neighbouring areas through sectional fuse 
illars in which the fuses are carefully graded to suit their 
ocal obligations. Between these points network disconnect- 
ing boxes, switch pillars, and other fuse pillars should be 
inserted at strategical intervals. Intelligently followed out, 
these provisions will restrict to a minimum the inconveniences 
due to faults, facilitate the quick restoration of healthy 
cireuits, and allow of comparatively rapid location of 
earths’’ and other troubles. 

It would be a good plan to provide a sum annually out of 
revenue to be used for the sole purpose of converting into a 
decent engineering job those cases where capital expenditure 
is curtailed in order to make an extension to a prospective 
consumer @ paying proposition. The use of a provision of 
this sort should be exercised with careful discretion, but it 
would certainly be of great advantage to be able to propose 
a scheme for approval at a specified cost, with an addition 
from such a fund for engineering purposes. 

A limited range of cable sizes should be definitely stan- 
dardised for all the above purposes. For feeders two sizes, 
viz., 0.5 sq. in. and 1.0 . 3 in. sectional area, with a smaller 
neutral for D.c. districts, should be sufficient, keeping in mind 
the desirability of increasing the number of feeders rather 
than their carrying capacity. Pilot cables are sometimes not 
very satisfactory when laid up under the same sheath as the 
feeder cables, but several instances have occurred where they 
have saved very inconvenient interruptions to district sup- 
plies by indicating incipient faults before these. have affected 
the cores of the feeder. For this reason, amongst others, 
pilot wires should always be protected by a light fuse at the 
feeding point as well as at the station. 

For distributors, sizes varying from about 0.3 sq. in. to 
0.05 sq. in. sectional area in four stages should be adopted, 
the existence of thie smaller sizes being forgotten wherever 
possible. A smaller neutral would, of course, be used on D.c. 
networks but not on A.c. networks, as it must be remembered 
that an out-of-balance on the two systems has not always 
the same effect in the neutral cable. The same sizes, with 
the range extended to a minimum of 0.022 sq. in., would 
also be used for services. It seems hardly worth while con- 
sidering a smaller size than 0. . in. nowadays when the 
size of the house is no longer an indication of the affluence of 


the resident. 
(To be concluded.) 


THE KEEPING OF BATTERY RECORDS. 


AccUMULATORS, although necessarily only a minor part of 
most generating stations, are nevertheless very important 
articles, and unless accurate records are kept of them it is 
very unlikely that the best possible results will be 
obtained from them. The study of accumulator behaviour 
is almost a science in itself, and one which a large number 
of engineers are inclinea to treat somewhat lightly. Of the 
value of complete records of the behaviour of accumulator 
batteries there can be no doubt ; indeed, practically all the 


should be entered on this every half-hour. From it we can 
see at a glance the exact condition of the battery. We can 
see whether it is charging or discharging, its capacity in 
ampere hours, and the rate of charge or discharge. As it 
is impracticable to test each cell in the battery every half- 
hour, we can select one cell as the “pilot cell,” and its 
condition as indicative of the condition of the remaining 
cells. The voltage, specific gravity, and temperature of this 
cell are noted every half-hour, and from these readings we 
can get a very accurate conception of the condition of the 
battery. In very large batteries two, or even more, cells 
may be used as pilot cells. 

In addition to the pilot cell readings, however, a careful 
examination of the battery should be made every night at a 
specified time (preferably when the load on the station is 
ata minimum). These readings should be entered in the 
“ Individual Cell Readings,” columns, and upon the voltage 
or specific gravity of any cell varying from the average, a 
careful investigation of its condition can be made. A 
record of all work done on the battery should be noted in 
the remarks column. Special log sheets could be printed 
for the battery only, but the better way is to embody it in 
the station log sheet. 


LEGAL. 


v. Exvectnic Surry Co. 
(Continued from p. 778.) 
Mr. Norman West, electrical engineer on the staff of the 
Supply Co., said that he first met Mr. Stobie when he got 
in touch with the Supply Co. with a view to that company 
financing him. That was in 1911, at which time he (Mr. 
Stobie) had a small works at Sheffield. He (witness) was 
directly connected with the construction of the Stobie Steel 
Works at Dunston, which were lent by the Supply Co. In 
1915 he became secretary of the Stobie Steel Co., the business 
of which, at that time, was going very badly, and a supple 
mental agreement was entered into to get over the difficulty. 
A control committee of the Stobie Steel Co. was appointed, 
and witness was a member of that committee from that time 
until July 3lst, 1917. He was at the Stobie Steel Works 
practically seven days a week, being in charge when Mr. 
Stobie was away. Mr. Stobie had no separate office in 
Newcastle, but used to work in a room in his private house. 
Between 1913 and the early part of 1917 he never heard 
that Mr. Stobie was carrying on any separate business in 
the nature of a construction business, and so far as he knew 
he had no building where he could do any construction. In 


— 


CELL READINGL 


Me 


leading battery manufacturers who guarantee their goods 
demand that full records be sent to them regularly in order 
that they may watch very carefully the life of the cells 
themselves, and in many cases they are able, by this method, 
to prevent serious damage to the battery. 

When keeping records of accumulators it is well to 
remember two things: one, the record should show at a 
glance everything of importance, and two, everything that 
is not of importance should be left out, as it only occupies 
valuable space and helps to confuse the issue. We can now 
ask ourselves what records are necessary in order that the 
engineer may see clearly what is taking place in the battery. 
A suggested form of log sheet is shown in fig. 1 ; readings 


Fic. 1.—Succrstep Form or Barreny 


1917 the plant of the Bradley Williams works at Dunston 
was sold by auction. Witness attended the sale with Mr. 
Stobie and bought for the Stobie Steel Co. a store and 114 
yards of main line sidings. That was bought for removal to 
the steel works. At that time there had been no suggestion 
of the purchase of the site of the Bradley Williams works. 
Shortly afterwards, however, Mr. Stobie reported to the 
committee that he had had an offer from the liquidators of 
the Bradley Williams Co. to sell the site for £2,000, and 
gave a glowing account of the possibilities if it were pur- 
chased. Mr. Sloan, the managing director of the Supply 
Co., and a member of the Stobie Control Committee, was 
against the proposal at first, but in the end he was won 
over by Mr. Stobie’s glowing account of the possibilities 
In the end the committee asked Mr. Stobie to prepare au 
estimate of the cost of equipping the new works with plant 
and machinery. The object of that was to see to what extent 
the Stobie Steel Co. would be committed if the project was 
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gone on with. Already they had made pig iron in ‘the elec- 
trical furnaces at the Stobie Steel Works. Mr. Stobie’s idea 
in acquiring the Bradley Williams works was to manufacture 
synthetic ‘* pig,” and he gave a glowing account of the profits 
which could be made out. of synthetic pig iron, and said he 
had entered into negotiations with a Sheffield ‘firm, Messrs. 
Dunford: & Elliott, Ltd., to purchase all their output of 
synthetic pig. He ‘also said that the machinery used for the 
manufacture of synthetic pig could afterwards be adapted 
to steel production, and that it would revolutionise the 
manufacture of steel by the electric smelting process. Upon 
that the committee sanctioned the project. 

Although the hearing had stood adjourned until Wednesday, 
June 16th, Mr. Tomlin, K.C., mentioned the case on June 
15th in the form of an application for postponement. He 
said that both sides had received telegrams from their respec- 
tive clients suggesting the desirability of an adjournment with 
a view to a settlement, and he asked that the case might be 
— to stand out of the list while negotiations were taking 
place 

His Lordship agreed to this, and the further hearing was 
ultimately adjourned for three weeks. 


COMPENS ATION CLAIM. 


Ar Sunderland County Court, ‘on June 17th, Robert Lawson 
Black, of Southwick-on-Wear, claimed compensation from 
Messrs. William Gray & Co., Ltd., of the Wear Shipbuilding 
Yard, for the death of his son, Robert Allan Black. 

Defendants were not legally represented, but wrote offering 
a payment of £75 in settlement of the claim. 

Mr. Matone, barrister, on behalf of the appellant, stated 
that on December 16th last the deceased youth was repairing 
an electric wire at the Wear shipyard when the current was 
inadvertently switched on by some person unknown, and he 
was instantaneously killed. Although only 16 years of age, 
deceased was over six feet in height, and doing journeyman’s 
work. He took a keen interest in his profession, and was 
attending technical classes with a view to improving his 
prospects. Under those circumstances he asked his Honour 
to fix the amount of compensation at £150. 

Judge Moore complied and allowed costs on C scale. 

At a later stage of the day Mr. Tuos. Ricwarpson, bar- 
rister, entered the Court and informed the judge that he 
had been instructed to appear for the defendant company, 
but owing to the unsatisfactory train service the solicitor 
concerned and himself did not arrive in the town until the 
ease was over. He therefore asked for a re-hearing on the 
ground that his clients considered the sum paid into Court 
was adequate. 

Plaintiff's solicitor said Mr. Malone had then gone, but 
he (the solicitor) would raise no objection to the case being 
reopened. 

His Honour said he would grant a rehearing at the next 
sitting of the Court, but on the facts as placed before him, 
= oe not think there was much chance of his decision being 
altered. 

In view of this expression from the judge, Mr. Richardson 
said his clients would again consider the matter. 


CuDDON v. Rosinson. 


A NOVEL and interesting point of law, arising out of the 
special war legislation, involving the question as to whether 
electrical installation for lighting purposes could be regarded 
as coming within the term ‘decorations ’’ was raised in an 
action before Sir Francis Newbolt, High Courts Official Re- 
feree, which terminated on June 15th, after a hearing which 
occupied five days. The plaintiffs, Messrs. John Cuddon and 
Co., builders, of West Norwood, claimed from Mr. Henry 
Taylor Robinson, of Rosendale Road, Dulwich, the sum of 
£89, balance of account of £609 for work done and materials 
supplied, and the defence set up was that the contract being 
one for over £500 the work required the sanction of the 
Minister of Munitions, and such sanction not having been 
obtained, the money was irrecoverable. The plaintiffs’ case 
in answer to this plea was that the work was done under 
orders given from time to time, and that even if the work 
would be regarded as coming within the terms of the order, 
after deducting the expense of putting in the electric light 
(£128) the cost would be brought down to a figure con- 
siderably below the £500. 

Mr. HenriQues, representing the plaintiff, argued that elec- 
tric lighting was not decoration, and therefore did not come 
within the regulation laid down by the order of July, 1916, 
which made it lawful for the Minister of Munitions to autho- 
rise or prohibit the carrying on of building work. But the 
regulation was in relation to construction work or demolition, 
and the question was whether the work in question could be 
called either the one or the other. The electric lighting was 
carried out by Mr. Seagrove, electrical engineer, of Dulwich, 
whose charges included the supply of Osram lamps, brackets, 
and fittings, and defendant said that when an estimate of the 
probable cost of the work was given to him he understood it 
was to include the electric light installation. 

The evidence related chiefly to matters of detail, after 
hearing which, judgment was reserved. 


The OrriciaL Rererke, in giving judgment on June 18th, 
decided that the defence of illegality had not beak Inade out. 
It was, he said, abundantly clear that when the contract 
was made it was thought by both parties to be a smaller 
job than it turned out to be, although, even now, including 
the cost of electric lighting, it scarcely exceeded the limit 
of £500 named in the order of the Ministry of Munitions. The 
work was certainly not illegal ab initio, and the defendants 
contended that it became illegal when itemis were ordered 
bringing the cost over the limit af which time the parties 
ought. to have known that a licence would be required, but 
he was not convinced that the electrical installation which 
amounted to £123 16s. 3d. was included in the words “ con- 
struction, alteration, repairs, decoration, or the demolition 
of buildings, and it was clear to his mind that in this par- 
ticular case the total cost of the whole completed work in 
contemplation relating to repairs and decorations never ex- 
ceeded £500. That defence, therefore, failed. It was common 
ground that until the work was finished and the final account 
prepared neither party knew that a licence was necessary. 
In deciding, upon an analysis of the evidence, that plaintiffs 
were duly entitled to the reduced amount of "£21 5s. 3d. on 
the claim, Sir Francis said that although the defendant had 
succeeded in reducing the claim, the expenses had been in- 
creased by the defence of illegality, and he therefore, in giving 
judgment for the plaintiffs for £21 5s. 3d., ordered the defen- 
dants to pay to plaintiffs half of the taxed costs on the High 
Court scale. 


Hugues v. British Enaine, Bower & ELECTRICAL 
Insurance Co., Lap. 


Mr. Justice P. O. Lawrence, in the Chancery Division, on 
June 17th, heard an ‘action ‘in which Edwin Hughes, an 
insurance broker, of Swansea, sued the defendant company, 
of Manchester, for payment of commission on all policies of 
insurance effected with the defendant company through his 
introduction, and for an allowance for expenses and services 
rendered in connection with a scheme of ** Engine Time 
Lost’ insurance which was dropped. 

Mr. R. A. Wuwes, for the plaintiff, said he acted as the 
defendant company’s whole-time agent in South Wales for 
ten years, viz., from 1908 to 1918, and the connection came 
to an end as a result of.a dispute concerning the payment 
of expenses. The terms upon which he worked were 15 per 
cent. on all boiler, engine, and electrical plant insurances. 
There was no agreement about expenses, but the defendant 
company told him that if they found that he had incurred 
travelling expenses on their behalf, they would act in a 
businesslike and reasonable way. 

Mr. Beesez, for the defendant company, said they dis- 
puted the rate of commission. While it was 15 per cent. 
on boiler and electrical plant policies, it was only 10 per cent. 
on engines, 

Mr. WILLEs went on to say that the “ Engine Time Lost” 
scheme was for insurance in case of engine breakdowns, but 
although the plaintiff made considerable preparations for 
working the scheme and obtained favourable terms for 
underwriting the policies at Lloyd’s, the defendant company 
were compelled to drup it, as they were bound by an arrange- 
ment with their own London underwriters to do the business 
through them. The plaintiff claimed something on account 
of the time and trouble he had been put to in connection 
with the matter. 

Following an intimation from the judge, the parties agreed 
to an account being taken of the commission to be paid. 

With regard to the claim for expenses and services ren- 
dered, Mr. Beebee submitted that there was no contract 
between the plaintiff and the defendant company. 

His Lorpsuip said he should allow him something for his 
trouble. 

Mr. Beresee then said the defendants were prepared to 
make him an entirely ex gratia payment of £10. 

His LorpsuHiP said that this would meet the case, and the 
plaintiff accepting, he made an order for this payment in 
full discharge of all claims under this head, and reserved the 
further consideration of other questions, including that of 
costs, until after the account had been taken. 


UNFENCED MACHINERY. 


Ar the Hang East Petty Sessions the Masham & District 
Electric Supply Co., Ltd., were summoned for failing to have 
the projecting end of the main horizontal shaft at the Masham 
Electric Power Station securely fenced on April 15th. Mr. 
S. R. Bennett, H.M. Inspector of Factories and Workshops, 
prosecuted. 

Mr. Bennett stated that on April 15th a fatal accident 
occurred at the power station, and it was arising out of that 
that the case had been brought before the court. The shaft 
was 3} in. in diameter, and was the main driving shaft of 
the dynamo. It ‘was situated horizontally about 3 ft. above 
the floor and the’ end of it projected § in. from the bearing. 
quite close to the passage. which was used for entering and 
leaving the station. On the date mentioned a youth, Frank 
Atkinson, aged 19, who was not an employé, visited the 
place for the purpose of seeing someone. His coat was caugat 
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in the shaft, which was a revolving one, and he received 
injuries to which he later succumbed. 

Evidence showed that the youth who was killed was wear- 
ing a mackintosh which was wet owing to a heavy shower 

rain. 

Mr. Heppon, for the defendants, admitted the facts, and 
said the death of the youth was a most lamentable affair. 
The ft was a fectly smooth one, and it appeared that 
the mackintosh had stuck to it. There had now been a proper 
fence placed round. 

The CHAIRMAN said the magistrates thought that the in- 
que did quite right in bringing the case, but they felt 
that no useful purpose could be served by inflicting a fine, 
as it was the publicity which was needed. They thought 


justice would be met by the payment of costs by the com- 
pany.—Yorkshire Herald. 


Fawcett v. LINDSELL. 


At Devon Assizes, at Exeter, before Mr. Justice Bray, this 
action was down for hearing. Plaintiff, an electrical en- 
gineer, of Plymouth, claimed from defendant, Mr. W. J. 
Lindsell, of New Street, Paignton, £147 for work and mate- 
rial supplied in connection with an engine for a kinema 
theatre. There was a counter-claim, the defendant alleging 
that the engine was defective. 

Mr. Roserts, for the defendant, informed his lordship 
that Mr. Lindsell had agreed to judgment for the full amount 
claimed and the dismissal of the counterclaim with costs on 


the plaintiff undertaking to repair the defect in the engine 
to the satisfaction of some engineer to be mutually agreed on. 
Judgment was entered accordingly. 


CHARGE oF STeaLinGc Lamps. 


At the West London Police Court, on Saturday, before Mr. 
Boyd, Jack West, 17, electrical engineer, 213, Hampton Road, 
Twickenham, was charged with stealing, by means of a trick, 
30 electric lamps, valued at 15 guineas, belonging to Messrs. 
W. C. Tackley & Co., electrical engineers, 93, Hammersmith 
Road, W.; also 2% electric lamps belonging to the Delta Elec- 
trical Co., 584, High Road, Chiswick, and 36 electric lamps 
belonging to Ernest Chamberlen, electrical engineer, 196, 
King Street, Hammersmith. 

Mr. D’Arcy Hamiuron, manager to Messrs. Tackley, said 
that on May 28th the accused entered the shop, and, repre- 
senting himself as an agent of the City, Hall & Ellerman 
Shipping Co., ordered 30 half-watt lamps. He requested that 
a messenger should accompany him to the docks with the 
lamps, and said that payment would be made at the com- 
pany’s office. Witness dispatched a messenger with the 
lamps, but the lad afterwards returned without the money, 
and witness informed the police. 

Evidence having been given, Det.-Sergt. Parsons told the 
magistrates that the accused had confessed to 17 cases, and 
had promised to assist the police to recover the property. 

A remand was ordered. 


THE DESIGN OF A SUPER-POWER STATION.” 


By H. GOODWIN, Junr., and A. R. SMITH, of the General Electric Co., U.S.A. 


(Continued from page 797.) 


The first consideration in the electrical design is the de- 
termination of the. fundamental connections between the 
generators, buses and feeders. 

In this particular case one of the specified conditions was 
distribution by means of 66,000-volt underground single-con- 
ductor cables. It was decided that the concentration of energy 
in a short circuit on these cables should be limited to 500,000 
K.V.A. on account of the possible resulting damage to adjacent 
cables. Comparing this with the rupturing capacity of avail- 
able 66,000-volt oil switches showed that a switch having a 


low-tension bus was not only found unnecessary, but made the 

roblem much more difficult. The reactance of the trans- 
ormers added directly to the generators before either were 
connected to the bus would assist in reducing the short- 
circuit intensities very considerably. 

The transformers in any case would have a reactance of 
8 per cent. The generators would have a minimum reactance 
of 12.3 per cent., and under certain conditions this might 
be increased to 28.5 per cent. Therefore, the calculations 
were carried through for various values of generator reactance, 


Fic. 5.—Matn Wirine Diacram. 


rupturing capacity of 583,000 x.v.a. would best suit the ser- 
vice. It should be noted that the capacity of a generator is 
practically equal. to the capacity of a transformer bank, and 
that one feeder working at full capacity would distribute the 
entire load of a generator and transformer bank. 

_ Preliminary calculations proved the necessity of sectionalis- 
ing the station ‘bus by reactors in order to approach the 
500,000-x.v.a;' limit which had been set. Both low-tension 
and high-tetision buses were considered, but the use of a 


° From the General Electric Review, May, 1990. Abstract, 


The minimum size of reactor which could be used with gene- 
rator reactance of 15 per cent. in order to limit the short circuit 
intensity to approximately 500,000 k.v.a. was 9 per cent. A 
synchronising bus is necessary in order to limit the reactors 
to a reasonable size. The reactors should be rated to carry 
the total output of a generator. 

It was desired to keep a unit arrangement right through 
the station, and this meant that the switchgear for each 
generator and its group of feeders should not occupy more 
length than would be required for the corresponding mechani- 
cal equipment of generator and boilers. Fortunately these 
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all work together very well and allow enough space on each 
erator stub-bus for the feeders required. ; 

ig. 5 shows the final solution. The neutral point of each 
nerator will be earthed directly and positively. Since 
there is no low-tension bus, earthing of all generators 
cannot cause circulating harmonic currents between the gene- 
rators. The main leads of each generator are connected 
directly to the corresponding transformer bank and through 
a main oil switch to a stub-bus. 

The transformer connection is delta on the low-tension 
side and y grounded on the high-tension side. It is par- 
ticularly necessary that the earth resistance be made very 
low so that in case of short circuit on one of the single- 
conductor cables the neutral may not be distorted, thus 
placing an increased voltage stress on all the cables of the 
other phases. 

From each generator stub-bus three connections are made; 
one through the reactor to the synchronising bus and the 
other two to double feeder stub-buses. The three selector 
switches connecting to the buses are non-automatic. The 
main switch is arranged for automatic opening in case of 
internal failure in the generator or transformer. This is 
accomplished by the use of relays differentially connected 
around the generator and around the transformer bank. Oil 
switches are shown for breaking the synchronising bus at two 
points, so that a section may be readily cleared for cleaning, 
extension, or repairs. The stub-buses are also arranged to 
be connected together so that at times of light load a small 
number of generators may carry the load of the whole station 
without feeding through the reactors. Referring to fig. 5, 
connection between the stub-buses in the lower line is pro- 
vided for by oil switches, and in the upper line by horn-pipe 
air-break switches. The oil switches would be operated from 
the main bench board and the air break switches locally by 
hand through permanent levers. 

sh feeder is equipped with two oil switches to select 
either of the two stub-buses. Each would be equipped with 
induction-type overload or other suitable type of relay, de- 
pending on the detail connection and interconnection of the 
distribution system. : 

It is thus seen that a very complete and flexible arrangement 
is provided. Normally, the generators are operated in parallel 
through the reactors and synchronising bus, but it is possible 
by proper interconnection of the feeder stub-buses to transfer 
loads from one generator to another in almost any manner 
desired. 

Each generator will have a direct-connected exciter con- 
trolled by an automatic regulator. With this method no main 
field rheostat is necessary. The exciter will be provided with 
a field rheostat. For emergency excitation two motor-gene- 
rator sets are proposed, supplying a sectionalised bus. These 
spare exciters will also be provided with automatic regulators. 
The motors driving the exciters will be supplied from the 
main station power board, but will be controlled from the 
main auxiliary board opposite the bench board. Indicating 
lamps on the power board will show the position of the 
switches so that there may be no danger of the operator of 
the station power board pulling disconnecting switches or 
otherwise interrupting service to a motor-generator exciter 
set while in operation. 


NEW ELECTRICAL DEVICES, 


As previously outlined, it was determined that turbines for 
auxiliary power would be necessary and that these should 
be connected with the main buses through a central auxiliary 
switchboard and transformers. A detailed study showed that 
one auxiliary turbine could best be used in connection with 
two main turbines, and that these auxiliary units should be 
rated at 2,500 kw., 0.7 p-f., 3,570 K.v.a. 

For the control of the auxiliary turbines and the supply of 
essential auxiliary power it was found necessary to provide 
a switchboard near each auxiliary turbine, and for the general 
auxiliary power a central switchboard located on the switch- 
board gallery with tie cables to the four auxiliary units. 

Fig. 5 shows two banks of station power transformers. It 
it proposed that each bank be composed of three single-phase 
1,250-K.v.A. units, making a bank capacity of 3,750 K.v.a. 
connected delta-delta. These transformers would be located 
out of doors. The high-tension switches would be controlled 
from the main bench board and the low-tension switches from 
the auxiliary power board. 

The reactance of the auxiliary transformers must be con- 
sidered in connection with the reactance of the main units 
in order to limit the concentration of energy on the station 
power bus to a value which can be handled by reasonably 
small switches. Reactors are required in each of the four 
feeders connecting to the turbine auxiliary switchboards to 
limit the short-circuit intensity and permit the use of small 
rupturing capacity switches. It is proposed that these tie 
feeders to the turbine auxiliary boards be protected by differen- 
tial relays connected to current transformers at each end 
of each line. In case of trouble on a cable it will be auto- 
matically disconnected and will allow the auxiliary turbine 
to continue supplying the essential auxiliaries without inter- 
ruption. Reverse energy protection at the turbine auxiliary 
boards is also provided so that in case of a severe drop in 
voltage or frequency on the main system, the auxiliary tur- 
bines will be automatically disconnected and allowed to run 
independently, carrying the essential auxiliaries. 

The central auxiliary board would be a vertical one with 
mimic buses and electrically-operated remote-control oil 
switches. 

For station lighting three 75-kw. single-phase transformers 
controlled independently would form the supply. It is pro- 
posed that all lighting feeders be 3-wire, 115/230 volts, and 
be arranged in three groups which will normally operate on 
different transformers, but which in case of failure of a 
transformer can be manually thrown to one of the other 
transformers. By a connection from the 125-volt p.c. board, 
which will control the storage battery for circuit-breaker 
control, in case of failure of service on the A.c. lighting system 
certain emergency lights will be automatically connected to 
the battery. 

The low-voltage power board is supplied by two 150-x.v.a. 
transformer banks operating at 240 volts, 3-phase. This board 
is arranged for miscellaneous power supply, such ag the 
machine shop, turbine room cranes, house supply pumps, 
&c., also for the Supply of motor-generator sets for charging 
the storage battery and a spare motor-generator exciter set 
for the auxiliary turbines. 


(To be concluded.) 


FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and ratus, whieh will be lished 
if considered of sufficient interest, _ -” 


A New Car Lighting Dynamo. 


A new dynamo for the lighting systems of light cars has 
recently been developed by Messrs. H. F. Foster & Co., 
Lap., Ashley Works, Epsom, and is illustrated in fig. 1. 
The output regulation of this small dynamo at varying s 
is achieved by a novel method, namely, by slightly shifting 
the brush rocker so as to give the brushes a greater ‘‘ lead” 
as the speed increases. This movement is imparted auto- 
matically by means of either a control arm or, if desired, a 
Bowden wire, one end of which is attached to the brush rocker 
and the other either to the accelerator pedal or to the throttle 
lever of the carburettor, so that as the throttle is opened the 
lead of the brushes is automatically increased. The advan- 
tages claimed for this method are, first, a very close and 
accurate regulation of output at widely differing speeds: 
secondly, the ability to fix the point in the output curve at 
which it is desired to commence the regulation at any figure 
desired, either for fast or slow traffic; and thirdly, the fact 
that until this predetermined point is reached the output :s 
not interfered with in any way, the dynamo generating up 
to such point as  siaple shunt wound machine. The dynamo 
i8 so designed as to ensure sparkless commutation at. all 
positions of the brush rocker. The M-type model for light 
cars is extremely compact, the dimensions of the magnet 
frame being only some 4 in. by 4 in. by 5 in., and generates 
ite full rated output of 50 watts at 6 volts at the exceedingly 
low speed, for such a small machine, of approximately 1,500 


R.P.M. The automatic cut-out is incorporated as a self-con- 
tained unit in the dynamo, avoiding the necessity of mounting 
a separate instrument on the dash board of the motor car. 


t 


Fig. 1.—Car Licutine Dynamo. 
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A B.T.H. Pedestal Switch. 


A recently published catalogue of oil-break switchgear by 
the British THomson-Houston Co., Lap., of Rugby, includes 
the pedestal switch illustrated in fig. 2. This is composed of 
an oil-break switch (300 amps. at 660 volts), time lags, am- 
meter, voltmeter (up to 660 volts), and a low voltage release. 


Welco”’ Fixing Frames. 


In view of the constantly increasing cost of labour, “any 
device which effects a saving in that quarter is sure of a 
welcome. All operations that can be perform in 
factory should be done there, and as little as possible should 
he left to do on site. 


Fig. 3.—Wetco Frxinc 
Frames 1n 


N 
Fic. B.T.H. 


PepestaL Switcn. 
— 
Fic. 4.—Wetco 
AND MATERIALS. 


These principles are embodied in the “fixing frames” 
brought out by Messrs. Weico Patents, of 150, Alma Street, 
Birmingham. The frames consist of slotted channel bars, 
which are fixed direct to the wall; across these any number 
of slotted channel bars can be mounted with the greatest 
ease, forming a framework of any shape or size to carry 
switchgear, motor starters, meters, &c. Drilling, tapping, 
forging, and fitting are completely dispensed with. The bars 
are made in standard sizes, and in addition, mild steel channel, 
flat, and angle bars are stocked, all ready slotted for mounting 
on the frames, so that practically all requirements can be 
met. The simplicity and adaptability of this device are 
obvious, and it is certain to be found extremely useful in a 
“reat variety of applications. Fig. 3 shows a meter and 
switch mounted on the frame, and fig. 4 shows some of the 
patterns of bars and materials that have been standardised. 

The fixing frames are provided with lugs giving a clearance 
hetween the frame and the wall of 14 in. The slotted bars are 
made up to 8 ft. long, and the slots can be adjusted to meet 
any screw or bolt holes in the apparatus to be fixed thereon; 
should it be necessary to fix new apparatus on the frame, it 
pre Dn readjusted to suit the new spacing of the holes with 
acility. 

Lugs for Clamping Bands. 


In many cases a flexible band is necessary wherewith to 
constrain to a certain diameter a number of pieces to com- 
plete a whole circle. These pieces must be securely held 
while certain operations of boring, turning, or facing, or 
all of these, are being performed. The usual way is to rivet 
L-shaped lugs on a sted! band, but this is useless for holding 


the segments under the lugs, as the band pulls away from 
the segments and these become loose. In fig. 5 a 
band is shown, devised by Mr. J. T. Towson, of 
Silvertown, which removes this objection. The fore feet 
protect the lugs from bending, and so long as the lugs do 


Fic. 5.—Lvues ror CLamMpinc Banps. 


not bend the whole of the segments are pe om | held. The 
lnge may be riveted, but the up-to-date method is to weld 
em on. 


An Electric Soldering Iron. 


An electric soldering iron, designed by Mr. W. H. Brown 
ING and manufactured at the ExeorricaL Works, 
7-12, Imperial Mews, St. Martin’s Avenue, East Ham, E.6, 
is illustrated in fig. 6. This is a very compact device weigh- 
ing only 24 lb. and measuring 16} in. in length. The main 


Fic. 6.—Euecrric SoLperine IRon. 


feature of this iron is that no screws are used in the con- 
struction of the heating portion, and scaling, with consequent 
loss of heat, is eliminated. Every part is easily renewable, 
and a six months’ guarantee of reliability is given. 
element is wound for any standard voltage, and the total 
loading is 300 watts. 


The Decimal Association.—The report of the Association 
for 1919-20 gives a complete record of activities in many direc- 
tions. A list of bodies to whom lectures on the subjects of 
decimal coinage and the metric system have been given is 
included, as well as the names of Chambers of Commerce 
and other associations and councils which have passed resolu- 
tions in favour of the adoption of the schemes for which the 
Decimal Association stands. In recording the Majority Report 
of the Royal Commission on Decimal Coinage, the Association 
makes it clear that the adverse result will only serve to 
stimulate its energies. The result of a questionnaire sent to 
over 15,000 firms, &c., resulted in an overwhelming majority 
in favour of the metric system. The financial statement for 
the year shows a deficit of £578, and it is hoped that special 
donations will be‘received from subscribers to ensure a better 
result for the present period. 


Lighting the Albert Hall.—The Albert Hall, after pre- 
serving for so many years its Victorian atmosphere has at last 
linked itself with modernity through the installation of up-to- 
date lighting. The present lighting is provided by 16 1,000- 
watt Mazda half-watt type lamps in large Mazdalux metal 
reflectors. These units are fixed high up in the central dome, 
from which position they shed an intense illumination over 
the whole auditorium. The great height of the lamps elimi- 
nates any risk of glare, because it is impossible to see them 
without looking directly upwards. The improvement in the 
illumination, as compared with that given by the arc lamps, 
is extraordinary, and is due, not to any increase in the light 
generated, but rather to its more effective distribution, and 
the audience is able to read its programmes and papers with 
perfect ease. 

In a place like the Albert Hall, where the lighting units 
are necessarily very difficult to get at, the question of main- 
tenance is of extreme importance. Obviously, the new method 
of illumination is vastly superior to the arc lamps in this 
respect. The half-watt lamps need no attention whatever 
until the time arrives for replacement, and with the vitreous 
enamelled Mazdalux reflectors used the amount of cleaning 
required is reduced to the absolute minimum. 
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BUSINESS NOTES. 


Openings for Salesmen.—Messrs. FuLLER’s' UNITED 
ELEctRIC Works, LTD., wish to secure the services of a number of 
well-educated young men for their outdoor sales staff who have a 
live connection amongst garages and electrical engineers. 


The King’s Car.—Messrs. VANDERVELL & Co., L1D., 
the manufacturers of the C.A.V. electrical products, have jast 
completed the addition of their new coil ignition system to the 
lighting and starting installation already fitted to His Majesty's 
57-H.P. Daimler. This company recently received the Royal 
Warrant, its equipment being fitted to the whole of the Royal fleet 
of automobiles. 


Efficiency Exhibition——We have received an advance 
prospectus of an “ Efficiency Exhibition" which is being organised 
by the Daily Mail to be held at Olympia from February 10th to 26th, 
1921. Special attention is being devoted to the place of science in 
industry, and the Electrical Development Association, the 
Federation of British Industries, the British Science Guild and 
similar bodies have offered their assistance to the scheme, 


Annual Outings.—The staff of the GeNEzRAL ELEcTRIC 
Co., Lrp., Glasgow branch, held their annual outing on Saturday, 
June 12th, at Tighnabruaich. A fine programme of sports was 
carried through in very fine weather. After tea Mr. P. J. Sims, 
manager, thanked the staff for the splendid support given him 
during the year just closed. Mr. A. G. Hawkins, assistant 
manager, also addressed the staff. Mrs. P. J. Sims presented the 
prizes. 

The Designs Section of the Engineer-in-Chief’s Office, G.P.O., 
held their fifth annual outing on Saturday, June 19th. The party 
of 24 visited Richmond, walked through the Park, Ham Common, 
and the tow-path to Kingston, where tea was provided. After a 
short stay at Kingston, the party divided and made for Hampton 
Court by tram and steam launch respectively. The Maze proved a 
severe test of the mechanical training and bump of location 
possessed by those entering it. The glorious weather helped to 
make the outing the most successful yet held. 


Trade with Spain.—The Board of Trade Journal for 
June 17th contains some notes giving advice to firms arxious to 
establish connections in the Spanish market. Those who are not 
quite familiar with that market would be well advised to study the 
suggestions that are made, as the result of reports from British 
Consular officers and others, respecting signature of letters, 
language, addresses, and style of correspondence. 


’ American Cable for Sweden,—According to a Stockholm 
newspaper, a contract has been concluded with an American firm 
for the supply of an underground cable, to be laid between Stock- 
holm and Gothenburg. It will be from 250 to 300 km. long, and 
will cost about $3,200,000. The cable, it is said, will be the longest 
underground cable in Europe, and the third largest in the world. 


Liverpool Electrical Strike.—The strike of the Liver- 
pool cable-jointers and street-box examiners, Electrical Trades Union 
men, and 200 navvies employed in cable-laying for the Liverpool 
Corporation electrical supply department, has been in progress now 
over five weeks, and there seems no prospect of an immediate 
settlement being arrived at. The navvies’ grievance is that they 
are not being paid the town rate of 2s. per hour, which is paid by the 
Master Builders’ Association. The work of relaying and repairing 
the Corporation cables is, therefore, being held up. 


Conduits for Canada.—United Kingdom firms who can 
quote for early delivery of standard sizes of conduits for electrical 
installations are invited to cable to H.M. Trade Commicsioner at 
Toronto (“Toroncom, Toronto”), who has telegraphed to the 
D.0.T. in London on behalf of an inquirer in Ontario. 


Hydro-Electric Strike in Canada.—The Times stated 
on June 19th that practically all the employés of the Ontario Hydro- 
Electric Power Commission engaged on the Chippewa power canal 
were striking fora 10 per cent. increase in wages, which would 
add about £450,000 to the cost of the work. Two days later our 
contemporary reported that owing to the strike, the Commission 
had decided to suspend work there, and 1,500 employés would be 
obliged to seek work elsewhere, 


Copper and Lead Prices.—Messrs. F. & Oo., 
report June 22nd :—Electrolytic copper bars, £105, £5 decrease ; 
electrolytic sheets, no change ; electrolytic wire rods, £120, £5 
decrease ; electrolytic H.C. wire, 1s. 33d., $d. decrease; silicium 
bronze wire, ls, 114d., 4d. decrease. 

' Messrs. JAMES & SHAKESPEARE report June 23rd :—Copper 
bars (best selected) sheets and rods, £158, £3 decrease ; English 
pig-lead, £35 10s,, 10s. increase, on last week’s prices, 


Lamp Manofacture in Belgium.—With the title La 
Société Belge pour la Fabrication de Lampes Electriques L.E.B, a 
néw company has lately been formed in Brussels (4, Montagne du 
Parc), with a capital of 2,000,000 fr., to manufacture electric lamps, 


International Commerce.—Meetings are now in p 
in Paris, attended by representatives of various British banking 
and commercial organisations, for the purpose of establishing an 
International Chamber of Commerce. 


Catalogues and Lists—THe General ELECTRIC Co., 
Lrp., .67, Queen Victoria Street, E.C. 4.—Installation Leafiet 
No. P 2,327 (4 pp.). An illustrated description of the electrification 
of a large Scotch hosiery mill. 

THE VAUGHAN CRANE Co., Lrp., Openshaw, Manchester,— 
Bodklet No. 7 (29 pp.). A well-produced, photographically-illustrated 
booklet desoribing the Vaughan ” electric block, and its applica- 
tion to various types of cranes. "et 

TRE ANGLO-MEXIOAN PETROLEUM Oo., 16; F 
Circus, E.C. 2.—“ The Story of Mexican Petroleum” (35 pp.). A 
photographic record of the work of the company, reproducing 
from pictures on exhibition at the Crystal Palace some excellent 
views of Mexican oilfields, &c. 

Messrs. Mann, EGerton & Co., LTD., Norwich.—Booklet, 
“The Sign of Service,” giving a résumé of the firm’s various 
departments and their activities and addresses. 

Messrs. Hiaes Bros., Dynamo Works, Sand Pits and Summer 
Hill Street, Birmingham.—Latest abridged list of a.c. and p.c. 
motors. Priced and illustrated. 

Messrs. CHARLES CHURCHILL & Co., LTD., 9-15, Leonard Street, 
Finsbury, E.C. 2.—Pamphlet illustrating “ Fluxio” high-speed 
tipped cutting tools of various types. 

Messrs. R. B. Hann & Co., Lrp., 63, High Holborn, W.C. 1.— 
Up-to-date price-list of electrical fittings, including most wiring 
necessaries, conduits, cables, switches, &c. 

Messrs. Watson & Sons (ELECTRO-MEDICAL), Ltp., Sunic 
House, Parker Street, W.C. 2.—Leaflet (265) dealing with 
for timing X-ray exposures and the Smart-Bristow medical coil. 
Illustrated and priced. 

British INSULATED AND HELSBY CABLES, LTD., Prescot, 
Lancs.—T wo illustrated leaflets, No. H 89, dealing with Leclanché 
batteries ; and P 161, describing “Prescot” jointing materials 
and accessories, including compounds, tapes, and connectors. The 
latter is fully priced. 


Dissolutions of Partnerships.— WHEELER & Igov, elec- 
trical and mechanical engineers, Homeleigh, Whippendell Road, 
and 190, Harwoods Road, Watford.—Messrs, G. Wheeler and. W. 
Ison have dissolved partnership. 

Woop & Haaus, ignition and lighting specialists, 1A, Saunders 
Street, Southport. Messrs. T. & J. Hague and S. Wood have dis- 
solved partnership, The Messrs. Hague will attend to debts and 
continue the business. . 


Trade Announcements.—Mr. W. Johnston, for over 
30 years with Messrs. Wm. Dow & Sons, Ltd., has, with his son, com- 
menced business as electricians at 20, St. Andrew Street, Kilmar- 
nock, under the style of WILLIAM JOHNSTON & SON, ° 

Mr. R. Millett has been recently appointed by the Exsorric 
ConstTRUCTION Co., Ltp., Wolverhampton, as their sole Lancashire 
and Yorkshire agent. Offices, 30, Cross Street, Manchester. 
Tel. No. : 7772 City. 

Messrs. F, SurpTon & Co., of 14, Great Queen Street, Kingsway, 
W.C, 2, announce that on June 28th their business will be trans- 
ferred to larger premises at 52, Floral Street, Covent Garden, 
W.C.2. Telephone No. : Gerrard 374, 

Owing to expiration of lease, Mr. E. GoLpDsTon, electrical engi- 
neer, 28, Marefair, Northampton, has removed to temporary 
premises at 13, Horsemarket, Northampton. 

Tue B.E. Co. (oF LONDON AND BIRMINGHAM), LTD., is desirous 
of appointing agents for its Hendon drawn-wire lamps, not for ita 
general supplies. 


Company Liquidations—Tue Kinetic Co., Lrp.— 
Winding up voluntarily. Liquidator, Mr. T. Rimington, 43, 
Gallowtree Gate, Leicester. 

TELEPHONE MANUFACTURING Oo., LTD.—Winding up volun- 
tarily for reconstruction purposes. Liquidators, Mr. F. T. Jackson 
and Mr. C. W. Rooke. é 

SELSON ENGINEERING Co. (FRANCE), LTD.—Meeting of creditors 
is called for June 28th, at 85, Queen Victoria Street, E.C. 

NorMAN, Jonnson & Co., Ltp.—Voluntary liquidation. Mr. 
J. K. Garioch, 16, King Street, E.C. 2, liquidator. Meeting of 
creditors, June 30th. 


For Sale.—West Hartlepool Corporation Electricity 
Department has for disposal one 600-Kw. Belliss-Parker D.c, 
generator set ; also one 100-Kw. Belliss-Crompton D C, generator. 

By direction of the Disposal Board, Ministry of Muaitiors; Mr. H. 
BASKETT will sell by auction, on July 13th, 14th. and 15th, at the 
Ordnance Stores, Abbey Field, Colchester, a quantity of electrical 
stores, including cable, telephone sets. switchboards, &c. 

Assets Avotions Co., Lrp., will sell by auction, at 119-121, New- 
ington Causeway, 8.E., on June 30th, the stock of an electrical 
goods factor. 

Wigan Corporation Electricity Department invites offers for one 
Willans high-speed compound engine and condenser, direct-coupled 
to Dick, Kerr 560-yolt generator ; also a quantity of spares, Full 
particulars are given in our advertisement pages to-day. 


White City Motor Show.—There is to be a great motor 
show at the White City in November. The buildings there have 
now been vacated by the Government, and members of the Society 
of Motor Manufactsifer#'snd Traders are to fully co-operate in the 
A furthér series of exhibitions ‘of the 

as trades and industries of the coyntry follow. 
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Lead:—In their report dated June 19th, Messrs. James 
Forster & Oo. say :— ; 

We estimated last week @ current of 145,000 tons annum, 
which we considered less than the informed con- 
eumers that the consumption of sheets and pipe has averaged 5/6,000 tons per 
month since May last year. We are also informed that the consumption of 
the electrical trades is nearer 100,000 tons a year than our figure of 60,000 
tons. Our total should therefore be increased to 180,000 tons, or 15,000 tons 
per month, against. which we have in available imported lead 30,000 tons in 
the last seven months. This condition of things is certainy not. reflected on 
the London Metal Market, where values have been knocked down daily by 
continued realisation of old “ Bull" accounts, and on Wednesday reached the 
heavy fall of 23 per ton on the day... . Consumers, naturally, have 
absent, and there has been little export demand. 


Messrs. G. Cawson & Co. state ;— 

The liquidation of the June account in lead has continued; in fact this 
account turned out to be much larger than anticipated. June lead sold 
down to £31 5s. At the decline consumers have come forward and bought 
considerable quantities. The lower prices no doubt have encouraged them to 
cover not only prompt but also some of their forward requirements. Quite a 
good business has been done in all positions. The market has now a healthier 
uppearance. There has been a little more export enquiry. ... We calculate 
roughty that the total quantity of Australian lead still .to be shipped is about 
90,000 tons. Part of this, however, may go to the States, so that if the strike 
s not soon settled we may perhaps see some scarcity of lead later in the 
vear. Many things, however, may happen before this occurs. Meanwhile, the 
supply of lead is ample. . . . The outlook is now decidedly more encouraging, 
and the lower level of prices will no doubt bring fresh buyers. 

Electrical Window Displays.—The contributor of a 
recent article entitled “What is the Contractor Doing? ”’ 
wentioned among other matters the want of attractive window 
tisplays. The criticism appears to be justified, and it is to 
be hoped that at a time when the public interest can be easily 
drawn to electrical labour and coal saving and dirt-avoiding 
appliances, there will be a greater display of show-window 
originality and enterprise in all our big centres. Messrs, A. 
Emanuel & Sons, Ltd., of George Street, Manchester Square, 
W.1, who have written to us on this matter, hold that the 
criticism is particularly applicable to British manufacturers, 
while American firms in this country are alive to this im- 
portant side of electrical selling. They have sent us the 
accompanying photograph of a window display of elec- 
trical cooking devices, which shows the co-operation that 


et! Ric 


Notes on Trade with Japan,—The Commercial Counsel 
lor to H.M. Embassy at Tokio (Mr. E. F. Crowe, O.M.G.), 
has recently made a tour among firms and works in this 
country. In the Board of Trade Journal he writes:— | 

“This: is my third experience in visiting the industrial 
centres in thig country, and on each occasion I have found 
that ‘the interest displayed in foreign trade has grown. In 
the past, complaints have often been made about British 
manufacturers not adapting themselves to the needs of par- 
ticular markets, but as far as my own experience goes I have 
been ‘surprised at the wonderful adaptability of the British 
manufacturer and his keenness to seek trade abroad, and his 
anxiety to conform to foreign requirements. Many of the 
firms are, of course, booked far ahead, but they are prepared 
to allot part of their output to foreign buyers, and all 
of them appear to be anxious to avail themselves of the 
machinery which the Government have now placed at their 
disposal for the purpose of collecting information abroad. 
In the course of my tour I have met several associations of 
manufacturers and merchants, and it has been possible, with 
their assistance, to draw up forms of questionnaires giving 
the kind of information which is needed by firms in this 
country. It is hoped that by adopting this system a great 
mass of useful information will be collected and will be im- 
mediately available for those who require it.” ; ; 

He says that the subject which has come up for discussion 
most frequently has been that of trade marks. It is well-nigh 
impossible in England to talk about trade with the Far 
East without touching on this complicated subject, compli- 
cated for two reasons: (1) That in China there is as yet no 
trade mark law, and that the arrangements for the mutual 
poe of trade marks as between the various countries, 

ave not yet been completed; and (2) that unfortunately as 
regards Japan there have been a very great number 
piracies. Goods bearing imitations of British trade marks 
have found their way into many parts of the world, and the 
complaints received have been very numerous. Japan is a 
signatory of the International Convention for the Protection 
of Industrial Property, and due protection is given to firms 
who have registered their trade marks in 
Japan, but much of the trouble has arisen 
from the fact that there have been imita- 
tions of marks of those firms who have not 
actually done business in Japan, and have 
consequently not registered their marks 
there, while there have also been imita- 
tions which, though not exactly close 
copies, are near enough to deceive the 
ordinary purchaser who is not well ac 
quainted with the English language. : 

“At the present moment interest in 
Japanese trade undoubtedly centres in the 
immediate crisis. At a time ‘when nothing 
but cancellations of orders are in the air, it 
is practically impossible to place new 
business, but I feel convinced that the 
future is rosy, and that very shortly mattere 
will be adjusted, and a gréat many orders 
will once more be placed in England for 
those types of British goods which have 
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is sometimes noticeable between the contractor and the 
American manufacturer. The contractor in this case was not 
very easily persuaded to agree to the window display, but 
we are assured that the results have been remarkable con- 
sidering that this was his only shop, and that it was in a 
side thoroughfare. We would urge manufacturers and con- 
tractors to co-operate enthusiastically along such lines, for 
we believe that the effort would be well worth while. 


_ Herr Deutsch on German Industrial Conditions.—Accord- 
ing to the Economic Review, the Ezcelsior publishes a state- 
ment by Herr Deutsch, a director of the A.E.G., concernin 
the effect of a Franco-German economic rapprochement an 
resent conditions in Germany. Such a rapprochement would, 
e averred, have excellent results, and France need not fear 
Germany’s competition, as the latter was scarcely in a position 
to carry out the orders already in hand. The whole world was 
inundating Germany with orders far beyond her present 
capacity. The word “‘sale’’ had no longer any meaning; 
in future, it would only be possible to speak of ‘* production.”’ 
The eight-hour day was a calamity for the-whole world. If 
normal conditions were ever to be restored the miners must 
work ten hours, and all other workers twelve hours a day. 
Production was everywhere hampered by the lack of labour. 
Germany would call upon her workers to strain every nerve, 
and they would obey without fail, if only wholesome and 
ample food could be assured; otherwise all efforts would be 
in vain. In reply to the question whether the Customs tariff 
would have to be altered if an agreement were reached, Herr 
Deutsch said that no change would be made at present. but 
the commercial treaties would have to be revised at a later 
date. With regard to Germany's foreign exchange, he de- 
clared that it would recover for a space, but would then, he 
~ another heavy fall—Neue Freie Presse, 


deservedly earned so high a reputation in 
Japan in the past.” 
ere has been a good deal of misappre- 

’ hension about wages in Japan. Many 
people in England still think that a Japanese workman gets 
about sixpence a day and a bowl of rice. It is difficult, after 
there has been much talk of cheap Japanese competition, to 
make people realise that the cost of living has advanced more 
in Japan since the war than in either England or the United 
States, and that the average Japanese workman expects to 
receive about 7s. a day. : 

There are a large number of minor questions affecting 
Japanese trade, but on the whole it ms; we saia that the 
chief problems at the moment are, on the one side, tradé 
marks and quality of export goods, and on the other delivery 
of cotton spinning machinery. For the moment there is to 
be added also the all-important question of the cancellation 
of contracts above referred to, but it is to be hoped that when 
the banks find themselves ‘in a position to render the usual 
facilities these difficulties will be got over and trade will 
once more run in its normal channels. The storm will have 
cleared the fir, conditions will be much healthier, and the 
ordinary business man will be able to continue his steady 
and profitable business unhampered by the wild alarums and 
excursions introduced by the irresponsible speculator whose 
innings has now been terminated. 


Bankruptcy Proceedings.—C. J. F. Hayman, electrical 
engineer, lately carrying on business at 96, Woodhouse Road, 
Leytonstone, and 1, Goodmayes Road, Goodmayes.—The first 
meeting of creditors was held on June 15th at the London 
Bankruptcy Court, before Mr. D. Williams, Official Receiver, 
under this failure. The debtor filed his own tition on 
June 2nd. He has stated that in January, 1919, cine with- 
out capital, he took an empty shop at 96, Woodhouse Road, 
and there commenced to trade in the name of Cuthbert Hay- 
man, as an electrical engineer. At first he was successful, 
but owing ‘to difficulty in obtaining copper wire, he was unable 
to carry ont all his orders. He was further handicapped by 
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lack of capital, and in December last he was advised to con- 
vert the business into a company. A Mr. Wood, to whom 
he was introduced, told him that he had several friends willin 
to take up shares, and early in December Hayman, W 
and Co., Ltd., was registered with a nominal capital of £4,000, 
of which £825 was subscribed within a week. He (debtor) 
was appointed managing director at a salary of £500 per 
annum, but in all he only received about four weeks’ salary. 
As vendor he was allotted 700 shares for the stock (valued at 
between £300 and £400) and the goodwill; the registered 
office was at 45, Cheapside, E.C., but the business was carried 
on from Leytonstone and Goodmayes. The trading at the 
latter place was a failure, and the company gradually declined 
through want of capital, with the result that the business 
was closed down, and he was now employed as a fitter. The 
company agreed to take over the whole of his liabilities with 
the assets, but was unable to carry out its obligations to pay 
the debts, and in March last one of the creditors obtained 
judgment and levied execution upon his furniture. Further 
pressure followed, to escape which the debtor filed his petition. 
He now owes between £200 and £300 and has no assets 
whatever. The case was left in the hands of the Official 
Receiver to be administered in bankruptcy. 

I. J. Hopson and B. H. Newman (Hodson & Newman), 
electrical engineers, 85, Queen Street, Exeter.—Receiving 
order made June 17th on debtors’ own petition. First meet- 
ing, July 1st; public examination, July 8th, both at Exeter. 

GEORGE FREDERICK KIVERSON, electrical engineer, Goulders 
Place, Atterclifle Common, Sheffield, late 38, Shrewsbury 
Road, Sheffield.—The following are creditors :— 

General Electric Co. one 

Siemens Bros., Ltd. eco 

Siemens Bros. & Co., Lid. ai 

Edison Swan Electric Co., Ltd. we pn 
Metropolitan-Vickers Electrical Co., Ltd. ... “ 

Western Engineering Co. eon 12 

A Modern Installation. — The electric lighting and 
power installation at the Metropolitan Water Board’s new 
offices has been carried out by Messrs. Srrope & Co., Lap., 
on their improved steel conduit system of wiring; they have 
also installed their special system of telephones, fire alarms, 
and electric bells. From the electric lighting mains sub-mains 
are carried to sub-distributing boards, from which circuits are 
run to the various lights, the whole of the cables and wires 
being in heavy gauge screwed enamelled steel conduit. 
Similar mains are also taken to the main power panel, from 
which sub-power mains are run to distributing boards for 
various motors. The lighting installation includes about 3,000 
lights, and the power installation for the various motors totals 
«about 200 u.p. Approximately 100,000 ft. of steel tube has 
been fitted for the lighting and power wiring, and about 40 
miles of cable. For the electric bells and telephones about 
20 miles of wire has been employed. A special system of 
telephone communication has been provided to 74 stations, in 
addition to the G.P.O. system for which Messrs. Strode have 
provided the necessary steel conduits. Forty fire alarms have 
been fitted at various points, and a special call system to ring 
up the various departments has been installed at 32 stations. 
Sixty ‘‘ Magneta’’ clocks have been fitted throughout the 
building. The electric light fittings were manufactured to 
special designs of the architect. 


Garden Settlements for Steel Workers.—A considerable 
number of houses, in every way superior to those to which 
most workers have hitherto been accustomed, is now béing 
built by John Brown & Co., Ltd., for the steel workers em- 
ployed at their new steel foundry at Scunthorpe, Lincoln- 
shire. These houses are of the bungalow type, constructed 
of concrete slabs, and with a careful regard to interior do- 
mestic conveniences. Each house, moreover, is provided with 
its own allotment plot, or garden. An extension of the same 
idea is, in addition, being carried out by the company in 
conjunction with several other large firms in the Scunthorpe 
district; a considerable estate is being developed there on 
garden city lines. A large number of houses is being erected, 
mostly of brick, and all the resources of modern town-plan- 
ning utilised to provide in this busy manufacturing centre a 
healthy and picturesque residential quarter equipped with 
ample open spaces, and amenities associated with country, 
rather than industrial life. 


_Insurance Against Unemployment.—In the course of 
discussion at the annual meeting of the National Alliance of 
Employers and Employed at Birmingham, it was strongly 
urged that the Alliance should take up this problem and 
produce a scheme satisfactory to both parties. As a result 
the following committee has been appointed :—On the trade 
union side, 

Mr. Arthur Pugh, of the Iron and Steel Trades Confederation. 

Miss Julia Varley, Women’s Branch of the Workers’ Union. 

Mr. Harry Dubery, of the Federation of Post Office Supervising Trade 
Unions. 

The employers’ representatives are :— 


Major D. C. McLagan, of the National Federation of Iron and Steel Manu- 
turers. 


Mr. Charles Tennyson, of the Federation of British Industries. 
Mr. Philip H. Lockhart, of Messrs. W. & A. Bates, Ltd. 
Mr. T. E. Jackson, of the Incorporated Association of Retail Distributors. 


_ This committee will meet at an early date to make investiga- 
tions, set out a general questionnaire, and obtain evidence. 


Employés’ Investment Scheme. — Messrs. Rashleigh, 
Pures & Co., Lap., electrical engineers and contractors, of 
Oxford Street, W., have adopted an investment scheme giving 
an opportunity to their employés to take an interest in the 
business. Out of an issued capital of £23,000 in £1 shares, 
2,000 are described as employés’ shares. The profits are divi- 
sible as follows: First payment, 6 per cent. per annum on 
employés’ shares; second payment, 6 per cent. per annum 
on the ordinary shares; third payment, division of the surplus 
among both classes. of shareholders in proportion to the 
capital paid up. The employés’ 6 per cent. has therefore first 
claim. If there were a bad year and the 6 per cent. could not 
be paid, the dividend would be cumulative, and have first 
claim in the following year if that were not also a bad year. 
In the event of liquidation the employés’ payments for shares 
would be repaid in full after the satisfaction of the company’s 
creditors. Shares may be bought either outright or in in- 
stalments. If an employé leaves he must sell his shares to 
the directors for re-issue to other employés; he can only hold 
them at the directors’ discretion. A pamphlet explaining the 
scheme has been issued, and no doubt the company would 
forward a copy to anybody interested. 


Book Notices.—* The Decimal Educator.” June, 1920. 
(31 pp.). London: The Decimal Association. Price 6d.—This 
little quarterly maintains its high standard, and the number before 
us is particularly interesting. The report of the Royal Commission 
on Decimal Coinage is ably criticised ; we note that although 74 
per cent. of the evidence from individuals or bodies outside official 
circles: was favourable to decimal coinage, the majority reported 
egainst the very principle of decimalisation, a verdict which has 
never before been given by any inquiry, and which we venture to 
assert is contrary to the judgment of the great majority of the 
community. 

“ Journal of the British Science Guild, No. 11” (obtainable on 
application to the Secretary, 6, John Street, Adelphi, W.C. 2, price 
1s. 14d., including postage). Contains annual report of Guild for 
1919-20 ; and memoranda on the Milk Question; State Awards 
for Scientific and Medical Discovery ; Utilisation of Science in 
Public Departments ; Army Hygiene in the War and After, &c. 

“The How and Why of Radio Apparatus.” By H. W. Secor. 
New York Experimenter Publishing Co., Ltd. Price $1.75. 

“A Theory of Metallic Arc Welding.” (11 pp.) By Ralph 
G. Hudson. Massachusetts Institute of Technology.—An illus- 
trated reprint from the Journal of the American Welding Society, 
recording observations of the electric arc during welding operations, 
and deducing an explanation of the nature of the welded joint. 

The “ Bulletin” for 1918 of l'Association des Ingénieurs sortis 
de l’Ecole de Liége. (163 pp.).—Accounts of the six sections of 
the Associationsare given, and the commencement of a seventh at 
Hasselt is recorded. It is noticeable in the reports of meetings of 
the Association that purely technical discussions have been replaced 
by the study of the new economic conditions and problems attending 
the reconstruction of devastated Belgium. 

“ Journal of the American Institute of Electrical Engineers.” 
Vol. XXXIX, No.6. June, 1920. Annual Convention number. New 
York : The Institute. Price $1. 

“Elements of Radiotelegraphy.” By E. W. Stone. Pp. xii + 
267 ; 125 figs. + 33 plates, London: Crosby & Son. 
Price 16s. 6d. net. 

“The Tramways and Light Railways Association Journal.” 
Special Congress number. No. 210, June, 1920. London: The 
Association, Caxton House, 8.W. Price 2s. 

“Ubersichtskarte der Elektrizitits-unternehmungen und Gas- 
werke in den Nationalstaaten der ehemaligen dsterreichisch- 
ungarischen Monarchie,” and ‘“ Ubersichtskarte der Elektrischen 
Eigenanlagen in den ehemaligen dsterreichischen Liindern.” 
Vienna : Verlag fiir Fachliteratur.—Two large maps compiled by 
Dr. Viktor Stéger, showing undertakings in Austria, Hungary, 
1 eae Jugo-Slavia, Galicia, &c., indicating size and type 
of plant. 


Strike.—Last week there was a strike of 300 employés of 
Messrs. FALK, STADELMANN & Co., LtpD., of Farringdon Road, 
London, on the question of wages and union membership. 


Electricity Supply Rifle League. — We have received 
from Mr. E. Mathews, hon. sec., particulars of the matches of the 
league up to May, 1920, from an inspection of which it appears 
that very creditable resulta have been achieved. The Metropolitan 
Co’s team that won the championship last year is unbeaten for the 
first half of the season, whilst Shoreditch has put up the best 
acore—viz., 582—and Mr. Marriott, of Hackney, is the first to score 
a possible in this season’s competition. 


The Australian Trade Commissioner’s Visit.—H.M. 
Senior Trade Commissioner in Australia (Mr. 8. W. D. McGregor), 
who is now in this country, will commence a tour of certain areas 
on Tuesday, July 13th. He will begin in London, and firms who 
are desirous of meeting him should communicate with the 
Department of Overseas Trade, at 35, Old Queen Street, S.W. 1. 
oo firms should apply to the Secretary of their Chamber of 

mmerce. 


Home Counties (No.9) Electric Supply Industrial Council. 
—The schedule of consolidated rates has been got out by the Home 
Counties (No. 9 Area) Industrial Council, and approved by the 
National Council and circulated to the Member-Companies, the date 
from which the schedule becomes operative being May lst, 
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LIGHTING AND POWER NOTES. 


Ayr.—BvuLk SuppLy.—The Corporation has been recom- 
mended by the Electricity Commissioners to negotiate for a bulk 
supply of electricity from the Kilmarnock Corporation. 


Strike Serriep.—The City 
Council ratified a proposal to grant the electricians an increase in 
wages of 3s. 6d. a day, and the strikers resumed work on June 18th. 
The whole trouble relating to the electricity supply is now ended, 
and lighting and power for the tramways will be made available. 


Workinc.—The total revenue 
for the past year’s working of the electricity undertaking was 
£1,068,826, and expenditure £776,291, leaving a gross balance of 
£292,535. The payment of loan charges, &c., left a net surplus of 
£15,324. The tetal number of units sold was 127,938,924, at an 
average price of 2°005d. per unit. 


Canada. — Hypro-Execrric DeveLopmEents. — The 
Canadian Engineer gives details of a new hydro-electric develop- 
ment, plans and specifications of which have been recently prepared 
by the Hydro-Electric Power Commission of Ontario. This project 
is to utilise the power afforded by the Ranney Falls, about one 
mile below Campbellford, Ontario. Two 5,000-H.P. turbines are to 
be installed, coupled to two three-phase, 60-cycle, 6,600-volt 
generators, each of 4,500 K.v.A. capacity. Under normal conditions 
a head of 47 ft. will be available. This will be the ninth installa- 
tion in the Trent and Severn divisions. 


Carlisle—Supriy Scoeme.—A scheme for supplying a 
number of Cumberland villages, including Wigton, is under con- 
sideration. 

Barnley.— ExTENs1ons.—In connection with the exten- 
sive scheme for the improvement of the undertaking, the Electricity 
Committee has now recommended the Council to place the contract 
for the work with the English Electric Co., Ltd., Preston, the total 
amount of the tender being £107,400. a 


Bury.—Linkinc-uP.—In connection with the scheme for 
inter-supplies of electricity between the Corporation electricity 
department and the Lancashire Electric Power Co.’s works at 
Radcliffe,{the Town Council proposes to apply for sanction to borrow 
£95,000 for the necessary extensions at the electricity works. 
After consultation with the company, the engineer has placed 
orders for the tranformers required. To meet present obligations, 
Heywood requires 1,870 H.P. and Radcliffe 1,440 u.P. in addition 
to their present supplies. Subject to the scheme being approved 
by the Electricity Commission, and the sanction of the Minister of 
Health being obtained to borrow the money, a contract is to be 
placed for the supply of an 8,000-10,000-Kw. set. 

No change is to be made in the charges for electricity by the 
Corporation until the end of the present quarter. 


EvLecrriciry SupPpLy.— 
The Rural District Council has decided to obtain prices for the 
supply of electricity for comparison with prices of gas supply 
to the Council's housing scheme at Washington. 


LicuTinc.—At a special meeting of 
the Rural District Council, held to consider the lighting question, 
the chairman stated that, in view of the small population, he did 
not think that electric lighting would be remunerative, while 
another member urged that the gasworks should not be proceeded 
with until it was known what an electricity scheme would cost. 
Ultimately it was decided to ask Mr. G. Bremner Smith to advise 
the Council on the matter. 


Co. SuprLy.—The question of 
having a centralised electricity supply for the Co, Dublin coast 
townships was mentioned at the Blackrock Urban Council, when a 
letter was received from the Electricity Commission to the effect 
that the Commissioners were in communication with the Dublin 
Corporation, and were suggesting that a bulk supply should be 
given to Blackrock and Pembroke. It was hoped to deal with the 
matter as soon as the Corporation had gone into it. The Kingstown 
Urban Council appointed a Committee to consider a scheme for the 
lighting of the township by electricity, with a view to having a 
centralised source of supply for the other townships of the 
surrounding district, a conference is being convened to consider the 


proposal, to which representatives of Blackrock, Dalkey, Killiney, 


and Rathdown, are being invited. 


Colwyn Workine.—The chairman of the 
Lighting Committee announces a profit of £217 for the year ended 
March 31st last. 


Cullompton (Devon).—Licutinc Scueme.—The 
moters of the electric light scheme have decided to go on with the 
project, a circular letter to householders to ascertain the probable 
number of consumers having proved highly satisfactory. 


Dalkeith —Exrrert Apvice.—The Town Council has 
requested the Electric Supply Corporation to allow an independent 
engineer to examine and report on the plant in the works at 
Croft Street, in view of the unsatisfactory lighting provided in 
the town last winter. 


SuprLy.—For the purposes 
of electricity supply, Devonshire has been divided into four sections, 
with centres at Plymouth, Exeter, Torquay, and Barnstaple. Since 
this partition was made, a map has been prepared, introducing a part 
of Somerset and part of Cornwall into the scheme. A Committee 
of the Devonshire County Council will meet the Electricity Com- 
missioners on June 29th in London, to confer on the scheme. 


Electricity Districts——The Electricity Commissioners 
have provisionally determined that the undermentioned areas shall 
be constituted separate electricity districts for the purposes of the 
Electricity (Supply) Act, 1919 :— 

West RipinG.—The cities and county boroughs of Bradford, 
Leeds and Wakefield ; the county boroughs of Barnsley, Dewsbury, 
Halifax and Huddersfield; the municipal boroughs of Batley, 
Brighouse, Keighley, Morley, Ossett, Pontefract, Pudsey and 
Todmorden ; the urban districts of Altofts, Ardsley, Ardsley East 
and West, Baildon, Barkisland, Barnoldswick, Bingley, Birkenshaw, 
Birstall, Burley-in-Wharfedale, Calverley, Castleford, Clayton, 
Clayton West, Cudworth, Darfield, Darton, Denby and Cumberworth, 
Denholme, Dodworth, Drighlington, Earby, Elland, Emley, Farnley 
Tyas, Farsley, Featherstone, Flockton, Garforth, Gildersome, 
Golear, Goole, Greetland, Guiseley, Gunthwaite and Ingbirch- 
worth, Haworth, Hebden Bridge, Heckmondwike, Hipperholme, 
Holme, Holmfirth, Honley, Horbury, Horsforth, Hoylandswaine, 
Hunsworth, Ilkley, Kirkburton, Kirkheaton, Knottingley, Lepton, 
Linthwaite, Luddenden Foot, Marsden, Meltham, Methley, Midgley, 
Mirfield, Monk Bretton, Mytholmroyd, New Mill, Normanton, 
Oakworth, Otley, Oxenhope, Penistone, Queensbury, Rawdon, 
Rishworth, Rothwell, Royston, Scammonden, Selby, Shelf, Shelley, 
Shepley, Shipley, Silsden, Skelmanthorpe, Skipton, Slaithwaite, 
South Crosland, Southowram, Sowerby, Sowerby Bridge, Soyland, 
Spenborough, Stainland, Stanley, Thurlstone, Thurstonland, Whitley 
Upper, Whitwood, Wombwell, Worsborough and Yeadon; the 
rural districts of Barnsley, Goole, Halifax, Hemsworth, Hunslet, 
Keighley, Penistone, Pontefract, Selby, Tadcaster, Todmorden, 
Wakefield, Wetherby and Wharfedale and the parishes or townships 
of Addingham, Bank Newton, Beamsley, Bolton Abbey, Bracewell, 
Bradleys Both, Brockden, Broughton, Carlton, Coates, Cold Coniston, 
Cononley, Cowling, Draughton, Elslack, Embsay-with-Eastby, 
Farnhill, Gargrave, Glusburn, Halton East, Hazlewood-with- 
Storiths, Kildwick, Lothersdale, Martons Both, Salterforth, Thorlby- 
with-Stirton and Thornton, in the rural district of Skipton. 

SoutH-East Lancs.—In the County of Lancaster : The City and 
County Borough of Manchester : The County Borough of Bolton, 
Bury, Oldham, Rochdale, Salford and Wigan: The Municipal 
Boroughs of Ashton-under-Lyne, Eccles, Heywood, Leigh, Middleton 
and Mossley: The Urban Districts of Abram, Ashton-in-Maker- 
field, Aspull, Atherton, |Audenshaw, Billinge, Blackrod, Chad- 
derton, Crompton, Denton, Droylesden, Failsworth, Farnworth, 
Golborne, Haydock, Hindley, Horwich, Hurst, Ince-in-Makerfield, 
Irlam, Kearsley, Lees, Littleborough, Little Hulton, Little Lever, 
Milnrow, Norden, Orrell, Prestwich, Radcliffe, Ramsbottom, 
Royton, Standish-with-Langtree, Stretford, Swinton and Pendle- 
bury, Tottington, Turton, Tyldesley-with-Shakerley, Upholland, 
Urmston, Wardle, Westhoughton, Whitefield, Whitworth and 
Worsley : The Rural Districts of Barton-upon-Irwell, Bury, Leigh, 
Limehurst and Wigan ; and the Township of Rixton-with-Glaze- 
brook in the Rural District of Warrington. 

In the County of Chester : The County Borough of Stockport : 
The Municipal Boroughs of Dukinfield, Hyde and Stalybridge : The 
Urban Districts of Alderley Edge, Altrincham, Ashton-upon- 
Mersey, Bowdon, Bredbury and Romiley, Cheadle and Gatley, 
Hale, Handforth, Hazel Grove and Bramhall, Hollingworth, Knuts- 
ford, Lymm, Marple, Mottram-in-Longendale, Sale and Wilmslow : 
The Rural Districts of Bucklow and Tintwistle. 

In the County of Derby : The Municipal Borough of Glossop : 
The Rural District of Glossop Dale. 

In the West Riding of the County of York: The Urban Dis- 
tricts of Saddleworth and Springhead. 

Objections or representations may be made on account of the 
inclusion of any area in, or the exclusion of any area from, the 
districts so provisionally determined, and all such objections or 
representations must be made in writing addressed to the Secre- 
tary, Electricity Commission, Gwydyr House, Whitehall, London, 
S.W. 1, stating the grounds upon which the objections or represen- 
tations are made, and must reach the said offices of the Commis- 
sioners not later than October 31st, 1920. 

It being apparent to the Electricity Commissioners that the 
existing organisation for the supply of electricity in the districts 
so provisionally determined should be improved, notice is further 
given that they intend to hold local inquiries into the matter, 
and any authorised undertakers, as defined in the Electricity 
(Supply) Act, 1919, any County Council, any local authority, any 
railway company using, or proposing to use, electricity for traction 
purposes, any large consumer of electricity, and any association or 
body directly concerned with the production or use of electrical 
energy within the districts, may, on or before the said 31st day of 
October, 1920, submit in writing schemes for effecting such im- 
provement in organisation, including the formation of joint elec- 
tricity authorities for the districts, and any proposals for altering 
or adjusting the boundaries of the districte so provisionally 
determined. 

Notice will be given of the dates of the proposed inquiries. 


Exeter.—YeEAr’s Workinc.—The electrical engineer 
reports a surplus of £1,833 for the year ended March 31st, com- 
paring favourably with a deficit of £1,735 for the previous year. 
This result is attributed partly to increased prices, and partly to 
the removal of lighting and power restrictions, 
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Derby.—Payment or “ Awarp.”—The failure of the 
Corporation to give effect to the £30 bonus award, as from Jan. 
Ist, led to the presentation of notice to withdraw by members of 
the staff. A special meeting was called, when it was decided to 
accede to the terms of the award by paying the bonus from the 
stipulated date. 


Federated Malay SuppLy.—The 
Board of Trade Journal states that the Governor of the F.MS. 
recently foreshadowed a scheme for the uniform supply of elec- 
tricity to the States and Straits Settlements for power, drainage, 
and railways. An expert has been engaged to investigate and 
formulate a scheme. 


Fleetwood,—l.oan.—Application is to be made to the 
Electricity Commissioners for sanction to borrow £5,000 for new 
mains and services, and £2,000 for the provision of meters for the 
Council's housing scheme. 

Price REVISION.—The Urban District Council has decided to 
apply to the B.O.T. for an order under the Statutory Undertakings 
(Temporary Increase of Charges) Act, 1918, for such modifications 
of the Fleetwood Electric Lighting Order, 1908, as will enable the 
Council to charge a fiat rate of 8°4d. per B.O.T. unit. 


Hinderwell.—E.ectric Lighting ScHemMe DEFERRED. 
—The Cleveland and Durham EP. Co. has informed the Urban 
District Council that with reference to the electric lighting scheme 
it would be necessary for the Council to lay its own cables, as the 
town is outside the company’s area. The cost would be at least 
£6,000, in addition to from £2,000 to £3,000 for a sub-station, and 
the cost of a prov. order. The Council has decided to defer the 
matter, and to await mining developments in the district. 


Kingston-upon-Hull—Year’s Worxkinc.—The sstate- 
ment of accounts for the year ended March 31st last records a total 
income of £218,136, as against £144,369 for the previous period. 
The expenditure increased by 32 per cent. to £166,724, leaving a 
gross surplus of £51,412. The deduction of income-tax, loan 
interest, &c., resulted in a net balance of £8,931, of which £7,987 
was transferred to the reserve fund, the remainder cancelling a 
deficit of £944 from last year. 


Leeds.—YeArR’s Workinc.—The total income of the 
electricity undertaking for the year ended March 3lst, was 
£230,895, as against £141,767 for the previous year. Expenditure, 
including loan charges, income-tax, &c., amounted to £186,486 
against £141,118, leaving a gross surplus of £44,409, comparing 
with a profit of £649 for 1918-19. The total number of units sold 
increased from 63,387,433 to 63,023,502, and the average price p2r 
unit from 1°26d. to 1°79d. 


Littleborough.— Housinc Scueme.—The General Par- 
purposes Committee of the Urban District Council has instructed 
Mr. Hawtayne, electrical engineer, to prepare plans and estimates 
for cables and fittings for the supply of electricity to the houses 
which are to be erected by the Council at Calderbrook, as well as 
for the street lighting in connection with the scheme. 


Liverpool,—Strike.—The Executive Committee of the 
Electrical Trades Union has ratified the action of the cable 
jointers and street-box men employed by the Liverpool Corpora- 
tion, who are on strike for higher wages. The Mersey District 
Secretary of the Electrical Trades Union has resigned from the 
Joint Industrial Council for the Electricity Supply Industry, one 
of the reasons, we understand, being that the Council has not held 
a meeting during the several weeks this dispute has been in 
progress, 


London.—St. MAryYLEBONE.—The statement of accounts 
of the electricity undertaking for the year ended March 31st, 1920, 
records a total revenue of £307,073, as against £245,156 for the 
previous year. The total expenditure was £174,007, as against 
£134,707, leaving a gross balance of £133,066, compared with 
£110,449. Interest charges, loan repayments, &c., amounted to 
£109,954, as against £111,452, and the net result was therefore a 
surplus of £23,112, which compared very favourably with last 
year’s deficit of £1,003. A total of 19,770,781 units was sold at 
an average price of 1°798d, Last year’s figures were 16,245,133 
and 1°712d. respectively. 


Workina.—After meeting all 
interest aad sinking fund charges for the year ended March 31st 
last, the electricity undertaking showed a balance of £1,144—the 
highest since its inception. The average price per unit sold was 
1°95d., and a total of 2,964,096 units was generated. 


Manchester.—Hovust Licutinc.—The Gas and Elec- 
tricity. Committees are to prepare and submit a joint report as to 
the system of illumination most desirable for the Corporation's 
housing scheme, 


Nottingham.— Evecrriciry Scueme.—An admirable 
site contiguous to the Trent, and at no great distance from 
Clifton Colliery, one of the largest undertakings in the immediate 
neighbourhood of the city, has been acquired for Nottingham’s 
new electricity generating station, but considerable criticism has 
been already forthcoming locally as to the alleged undue haste 
with which the report of the responsible Committee dealing with 
the matter, was presented and adopted, involving as to the first 
section of the work an expenditure of over £800,000. Mr. A. R. 
Atkey, M.P.,a member of the Corporation, and one of the City's 
Parliamentary representatives, questions whether the Council 
was wise in summarily ignoring the offer to supply electricity, 


which was made by the Notts. and Derbyshire Power Oo., 
possessing statutory powers for the area outside the municipal 
boundary. He urges that this alternative plan should have 
received a larger measure of consideration before the Council 
arrived at its precipitate decision. ‘ 


Price Increases.—In consequence of additional working 
expenses, the following towns have adopted increased scales of 
charges :—Ascot, Barnes, Basingstoke, Batley, Birmingham, 
Clacton-on-Sea, Darlington, Doncaster, Dublin, Dundee, Fleetwood, 
Gillingham, Glossop, Godalming, Heywood, High Wycombe, 
Meeksham, Paisley, Ramsgate, St. Annes, Southend-on-Sea, 
Taunton, Warrington, Whitehaven, Wolverhampton and Worksop. 


Wallasey. Exrensions.—To meet immediate demands, 
Wallasey Corporation has decided to lay a high-tension main 
to New Brighton, with the necessary transformer and switch- 
gear at a total cost of £2,728. The Corporation has taken into 
account the anticipated load for the next five years. A rebate of 
}d. per unit is to be allowed consumers from the June quarter bills, 
as defined by the Coal (Pit’s Mouth) Prices Order, 1919, in respect 
of energy consumed for the whole period from December let, 1919, 
to May 12th, 1920. 


Worksop. — Extension or Suppiy. — Considerable 
extension of the existing system of electricity supply was decided 
upon at the last meeting of the Worksop Urban District Council, 
the estimated cost being over £50,000, The original lighting 
scheme entailed an expenditure of £37,000, of which £26,000 has 
been repaid, The Committee had had two schemes under con- 
sideration, one for taking energy from Manton Colliery and the 
other involving an extension of the Council's own plant, the Com- 
mittee being favourable to the first-named plan. One of the items 
of £17,830 included in the estimate would only be spent, it was 
explained, when necessary, and extensions would not be undertaken 
unless there was guarantee of an adequate return. 


Licutrnc OrpER.— Messrs. Petters, 
Ltd., have informed the Town Council that it is not their intention 
to carry out the Electric Lighting Order they obtained in 1914, and 
asked if the Council would consider taking on the rights. The 
Council has declined the offer. 


TRAMWAY AND RAILWAY NOTES. 


Ayr.—Fare InorgasE.— The raising of additional 
revenue from the tramways has been under the consideration of 
the Town Council. The deficit of £3,227 last year was teken from 
the reserve fund, reducing the latter to £1,772. The estimated 
deficiency for the year ended May 15th, 1921, is £5,617. It was 
decided to adopt certain recommenéations of the Tramways Com- 
mittee permitting increases in the fares, discontinuing privilege 
and permit tickets, and readjusting workmen's fares. By these 
means it is estimated an extra income of £4,867 will be obtained. 


Belfast.—Fare Reviston.—The question of revision of 
fares and stages was on the agenda at a meeting of the Corpora- 
tion Tramways Committee, lust week, and was adjourned for 
further consideration. Mr. J. Johnstone, of the National Amalga- 
mated Union of Labour, and Mr. John Malcolm, of the Municipal 
Employés Association, appeared before the Committee in support 
of an application for an advance of 14d. per hour on the basic rates 


for motormen, conductors, and the depdét staffs. After some dis- | 


cussion the matter was adjourned pending a report from the 
general manager. 


Bolton.— W acEs.— Following the action of the Corporation 
Tramways Committee in refusing the tramway men double pay for 
the four days of the Royal Lancashire Agricultural Show, the 
employés have asked the Committee to reconsider its decision, and to 
receive a deputation. The men are also applying for an alteration 
in the basic rates of pay. 


Continental, — IraLy. — Ratmway ELEcTRIFICATION.— 
Steps are being taken by the Italian Ministry of Public Works 
for the electrification of the Ligurian and Piedmontese rail- 
ways, including the Genoa-Turin-Modance line, the Union of Central 
and Northern Italian railways, the Rome to Naples and Sulmona 
and other Southern lines. Similar operations will be carried out 
on the Brenner Pass and the Florence to Bologna and Faience lines. 


_It is estimated that altogether 1,400 km. of railway lines will be 


electrified at a cost of 800 million lire.—Zconomic Review, 


DEFERRED.—Consideration of 
the proposal to lay a tramway track from Market Place to the 
Victoria Road entrance to Bank Top Station, at an estimated cost 
of £15,000, has been deferred. 


Gateshead-on-Tyne.—TRamway a 
meeting of the Town Council on June 16th, a letter was read from 
the Ministry of Transport with reference to complaints regarding 
the tramway services in Gateshead. The Director-General of 
Traffic wrote that on the information which had been obtained and 
which had been laid before him, the Minister of Transport was 
satisfied that the Gateshead and District Tramways Co. was honestly 
endeavouring to cope with post-war conditions, having, as was 
natural, due regard to the interests of the undertaking. There 
appeared to be no sovereign remedy for the conditions to be 
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immediately - by either the company, the Corporation, or 
the Ministry of Transport. It was considered, however, that the 
action which the company had agreed to take was calculated to 
improve the gituation as quickly as was practicable. The Minister 
suggested the following action by the Corporation, which he 
thought would contribute to this end :— 

1, Co-operation with the tramway company in keeping the loading 
of cars within reasonable limits, and stopping the practice of 
travelling on platforms, steps and buffers. 

2. Keeping the company advised of any specific requirements, and 
particularly definite cases of shortage of accommodation. 

3. Further consideration, as an important means of relieving con- 
gestion under the circumstances, of the question of admitting to the 
borough, "buses bringing passengers in from the surrounding 
d strict. 

4, Consideration whether it was possible to take any steps to 
spread the “ peak” load over a longer period. 

5. If possible, removal of the cab rank from Wellington Street to 
one of the adjacent streets, 


Huddersfield—Car Tramways Com- 
mittee has decided that as soon as possible cara will be constructed 
by the Department, 


Leeds.—Waces.—Leeds tramwaymen are to receive 
£2.000 in retrospective advances in wages from March 29th last. 
Motormen now receive £3 18s. for a week of 48 hours, compared 
with £1 18s, 6d. for a week of 60 hours before the war, and con- 
ductors get £3 148., as against £1 138. 6d.— Financial Times. 

ACCIDENT.—One of the Corporation’s trackless cars travelling 
from Guiseley to Otley, on June 14th, crashed into a wall on the 
roadside at Menston. The driver was badly shaken, and received 
cuts on the hand from the broken glass, but the 16 passengers 
escaped injury. The front of the car was wrecked. It is thought 
that something went wrong with the steering gear. 


London.—L.C.C. Moror-’Bus Scueme.—Having been 
compelled to withdraw the clauses of the L.C.C. (Tramways and 
Improvements) Bill, providing for extensions to tramways, the 
L.C.C. has asked for powers to provide a subsidiary omnibus system 
at a cost of £400,000. The object is to link up the termini of the 
tramway system, and to serve new housing schemes, &c. Mr. Vesey 
Knox, K.C.. on behalf of the County Council, said that the refusal 
of the local authorities to permit the laying of new lines in their 
districts had given the L.G.O. Co. an opportunity to raise its rates 
in these localities, thus enabling it to compete with the cheaper 
tramways in other parts. Mr. G. H. Hume, answering Mr. 
Freeman, K.C., who appeared for a number of London authorities, 
and Mr. Honoratus Lloyd, K.C., for the L.G.0. Co., denied that the 
idea of the scheme was to run in opposition to existing omnibus 
services, although he admitted that the Bill as drafted would 
enable the Council to do this. Mr. Hume also deprecated the 
suggestion that the Council wished to be authorised to run an 
omnibus service before the setting up of a traffic authority. 


London.—F ake IncrEAsE.—Acting on the authority of 
the Ministry of Transport, the Metropolitan Electric Tramways 
raised the fares on their system on June 22nd. The new 
scale of charges is:—Two stages for 14d. (minimum fare) ; 
three stages for 2d. ; five stages for 3d.; and for each additional 
two stages, 1d. Some of the new fa‘es are :—Golders Green 
Barnet, 6d., instead of 5d ; Finsbury Park—Waltham Cross, 10d., 
instead of 8d.; Edgware Road—Sudbury, 8d., instead of 6d. 
Workmen's fares, single fare for return journey. The fares on the 
omnibuses serving the same districts will be revised on the same 
scale. 

STOPPING PLACES:—Several alterations in stopping places for 
tramcars and omnibuses at Greenwich, Battersea, Herne Hill, &c., 
were made on June 16th, upon the recommendation of the Advisory 
Committee on London Traffic. 


Preston.—ADDITIONAL PLANT.—The Tramways Com- 
mittee has authorised the engineer to obtain tenders for the supply 
of additional plant at the power station, in view of the increase in 
the service. 


Railless Cars.—Mr. A. H. Wilkinson, Bradford, in a 
paper at the annual meeting of the Municipal Tramways Associa- 
tion (managers’ section), at Birmingham, last week, said he had 
been favourably impressed with the performances of railless electric 
vehicles, and could see a brighter future in store for them. Up to 
the present they had been considered as an auxiliary or adjunct to 
the main tramway service, but under existing conditions a con- 
siderable extension of railless electric transportation appeared very 
probable.— Financier. 


West Riding. —Waces Awarp.—The award which has 
been made by the Joint Industrial Council to the tramway indusiry 
affects the towns in the West Riding area as follows :—Group 1 
(3s, per week increase): Leeds, Sheffield, Bradford, Hull and 
Huddersfield ; Group 2 (2s. per week): Halifax, Doncaster, York 
and Barnsley ; Group 3 (1s. per week): Wakefield, York, Keighley, 
Rotherham, Mexboro’ and Swinton, Dewsbury and Ossett. The 
award is retrospective from March 29th last, and is in addition to 
the award of 6s, per week made by the National Council. 


Weston-super-Mare,—Time Extension.—The Electric 
Supply Co., Ltd., has applied to the Ministry of Transport for an 
extension of time until August 6th, 1922, for completing the 
tramways under the Order of 1900, 


TELEGRAPH AND TELEPHONE NOTES. 


Ecuador.— New Wrretess Stations. — A _ wireless 
station has been erected at Quito by the Société Francaise Radio 
Electrique on account of the Government of Ecuador, and similar 
stations are also being erected at Guayaquil and Esmeraldas. These 
stations are of 10 Kw. 

A Presidential Decree was published in the “ Registro Oficial 
of March 13th, prohibiting all private parties from importing and 
establishing wireless apparatus in the Republic.—Board of Trade 
Journal, 


ExTeNsiox.—The South Finland 
Inter-Urban Telephone Co. proposes to extend its network of lines 
over another 1,000 km., which will involve an expenditure of 
F.Mk.3 mill. With this end in view, the capital will be increased 
from F.Mk.5 to 7 mill. 


French Colonies. —New Wriretess Srations.—The 
J. de Marine Marchande (May 20th) gives an account of the 
wireless telegraphy stations in course of construction in the French 
Colonies. 

In 1917 it was decided that the military colonial wireless system 
should include powerful stations at Saida, in Southern Algeria, 
Bamako, in French West Africa, Brazzaville, in French Equatorial 
Africa, Antananarivo, in Madagascar, and Saigon, in Cochia China. 
The construction of the four latter stations has reached the following 
stages :— 

Bamako: The buildings are nearly finished ; a great deal of the 
material is already to hand or in place, and the electrical fittings 
will be forwarded in June. : 

Brazzaville: The buildings are started, the yards having been 
opened in December, 1919; the plans for the establishment of a 
hydro-electrical works are drawn up. 

Antananarivo : A site for the station has been definitely fixed ; a 
contract for the supply of electrical energy has been drawn up ; 
the electrical fittings will arrive at the end of the year. 

Saigon: The buildings are nearly finished ; the contract for the 
supply of electrical energy is signed ; the material will be delivered 
at the beginning of 1921. . 

These four large atations, planned for military purposes, will be 
transferred, when finished, to the Administration of the Postes, 
Télégraphes et Téléphones. Smaller stations, established by the 
colonies themselves, and intended for communication in West 
Africa between neighbouring colonies or between certain centres 
in the same colony, will be at Port-Etienne, Dakar and Rufisque in 
the Senegal, Monrovia iin Liberia, Conakry in Guinea, Tabou on 
the Ivory Coast, Bamako—a small temporary station—ani Kabara. 
—Economic Review, 


Telephone Service.—Dericit.—The Postmaster-General 
announces that a deficit of £1,750,000 is expected as a result of 
working for 1919-20. This allows for the payment of interest on 
capital to the extent of £880,000. 

SeLect CoMMITTEE —The Government has decided to ask the 
House of Commons to appoint a Select Committee to examine the 
present charges made to the public for the use of the telephone 
service and to report in what respect these charges require revision, 
in order to place the service on a remunerative basis. The pro- 
posal is that the Committee should consist of Sir Eiward Coates, 
Sir Harry Brittain, Mr. Archdale, Sir Hamilton Benn, Mr. Briant, 
Mr. Tyson Wilson, Mr. John Robertson, Mr. Carr, and Mr. 
Purchase.— Zhe Times. 


Wireless Operators’ Strike.—Deve.orments. — 7'he 
Times states that the Association of Wireless Telegraphists has 
announced: its agreement to negotiate 01 the wages question, but 
will not advise the men to resume work while negotiations are in 
progress. The suspension of the order that vessels of 1,600 tons 
and above must have wireless installations and operators, has 
resulted in one or two cases in the refusal of crews to sail, causing 
inconvenience to passengers. The Joint Seafarers’ Council has 
not “ recognised” the strike, and other seamen are, therefore, 
“ permitting ” the employment of non-Union operators. 


CONTRACTS OPEN AND CLOSED. 


( The date given in prrentheses at the ead of the paragraph indicates 
the issue of the ELEOTRIOAL REVIEW, in which the “ Offivial 
Notice” appeared, 

OPEN. 
Australia.—Sypvey.—August 4th. N.S.W. Government 


Railways and Tramways. Two 1,000-Kw. sub-station unite. Chief 


Electrical Engineer, 61, Hunter Street, Sydney, 

August 3rd. Department of Public Works. Turbines and 
generators for the Barren Jack hydro-electric development scheme, 
Department of Public Works, Sydney. 

N.S.W.—Postmaster-General’s Department. August 2nd and 
6th. Aluminium sheet, brass rod, &c., scheduled 769; platinum 
wire, gold and silver wire, scheduled 768, (June 11th.) 

WESTERN AUSTRALIA. — Postmaster-General’s Department, 
August 3rd. 326 accumulators, schedule 668. (June 11th.) 
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Belgiom.— June 26th. Municipal authorities of Bierset 
(Province of Liége). Tenders for the concession for supply of 
electrical energy for lighting and power purposes in the town. 


Colne.—Electricity Department. Steam and water piping. 
(June 11th.) 


Darlington.—July 16th. Electricity Department. One 


5,000-Kw. turbo-alternator and surface-condensing plant. (See 
this issue.) 


Dartford.—June 26th. Electricity undertaking. Rotary 


converter, transformers, switchgear, &c., L.T. twin cable-feeder, 
pillar and feeder-panel. (June 11th.) 


Edinburgh,—July 13th. Corporation. Electric lighting 
installations of houses at Gorgie, The Town Clerk. 


Glasgow.—July 6th. Tramways Department. One 


= steam turbo-alternator, with condensing plant. (June 


Huddersfield.—Electricians’ work in girls’ high school, 
Greenhead. H. Sutcliffe, Borough Architect, 1, Peel Street. 


Hull.—July 12th. Electricity Department. One three- 


anon electrically-operated overhead travelling crane. (See this 
issue, 


Hoylake and West Kirby,—Coal for a year, for the Urban 
District Council Electricity Works. Electrical Engineer, Carr 
Lane, Hoylake. 


Middlesbrongh. — Corporation. Electric lamps and 
general stores. Town Clerk. 


New Zealand,—AvcKLAND.—September Ist. Harbour 
Board. For the supply of electric capstans and spares. Messrs. 
W. & A. McArthur, Ltd., 18-19, Silk Street, Cripplegate, London. 


Newport.—June 26th. Electricity Department. Turbo- 
alternating plant, surface-condensing plant, boilers, economisers, 
draught plant, steel flue and stack, &c. (June 4th.) 


Noneaton.— June 30th. Electricity Department. 
1,000-Kw., D.c., geared turbo-alternator, surface-condensing 
plant and pipework. (June 4th.) 


Southampton.— July 3rd. Electricity Department. 
E.H,.T, and H.T. switchgear and D.c. control panel. (June 4th.) 


Swindon.—June 26th. Electricity Department. 2,000 


yards 3-in. four-way stoneware conduits, light steel poles for over- 
head lines. (June 11th.) 


Warrington. — June 29th. Electricity Department. 
Truck type ash elevator and hopper. (June 11th.) 

July 13th. Electricity and Tramways Committee. Two 
6,000-Kw. turbo-alternators, (June 18th.) 


CLOSED. 


Belgium.—The municipal authorities of Horion- Hozemont 
(Province of Liége) recently invited tenders for the concession for 
the supply of electrical energy for lighting and power purposes in 
the town. Not a single offer was received. 

Burnley.—The Electricity Committee recommends that 
the contract for the extensions, at the electricity works, be placed 


with the English Electric Co., Ltd., the total amount of their 
tender being £107,400. 


Mansfield.—Town Council :— 

Cables.—Western Electric Co., £9,888. 
Southend-on-Sea.—Town Council :— 

600 tubes and 300 bends for condenser,—Ledward & Beckett, £4,575. 
Swansea.—OCorporation. Accepted :— 


British Thomson-Houston Co., Ltd.—Turbo-alternator, complete with con- 
denser, £46,660, 


Worcester.—Town Council :— 
Messrs. Ward,.—Electric bells for police cells, £13; electric fan, £49, 


FORTHCOMING EVENTS. 


stitution of Rigstrical Engineers. — Wednesday, June 80th. At the 
Institution of echanical Engineers, Storey's Gate, 8.W. At 6 p.m. 
svoes on “Overhead and Live Rail Conductor Systems,” by Sir ilip 
wson. 
Thursday, July Ist. At the Natural History Museum, Cromwell Road, 
South Kensington. From 8 p.m. tollp.m. Annual conversazione. 


sunier Institution of Engineers.—Wednesday, June 30th. At the Café 

onico, Piccadilly Circus. 6.80 p.m. for7p.m. Dinner to celebrate 36th 
anniversary. 

Tramways and Light Rail Association. — Friday, July 2nd. At 
Caxton Hall, Westminster, As 290 pm, Annual congress, At 
7.80 p.m. at the Connaught Rooms: Annual dinner, 


NOTES. 


The 1.M.E.A. Meeting.—Continuing the report of the 
I.M.E.A. Convention, appearing on page 803, the proceedings were 
resumed on Wednesday morning. The paper by Mr. I. y, 
Robinson, Wh.Sc., of the B.E.A.M.A., on “ Power Station Design in 
Relation to Thermal Efficiency,” was discussed by Messrs, 
Carnegie, Selvey, Ferranti, Wilkinson, Swallow, Ayton, Lea, and 
Hunter. Mr. Robinson replied. In the afternoon an excursion to 
Bolton Abbey took vlace, also a golf handicap. Mr. Robinson's 
paper was contributed as the result of an invitation to the 
B.E.A.M.A. to give the views of manufacturers. Copies of the 
specifications and tests agreed between the B.E.A.M.A. and the 
Association were circulated at the meeting. 


Industrial Research.—The Department of Scientific and 
Industrial Research has approved the Research Association for the 
British Motor Cycle and Cycle Car Industry. The Secretary of the 
Committee engaged in the establishment of this Association is 
Major H. R. Watling, “‘ The Towers,” Warwick Road, Coventry. 


Vulcanised Rubber.—A new vulcanising process has been 
invented by Mr. S. J. Peachey, of the Manchester College of Tech- 
nology. It is stated that instead of the usual high temperatures, 
the new method employs sulphuretted hydrogen and sulphur 
dioxide at ordinary temperatures. The process will enable a large 
class of materials to be treated, which could not be used previously 
on account of the high temperature involved. 


Electricity on South African Farms.—None can doubt 
the complete present supremacy of the oil jengine as a 
power motor on South African farms, withthe wind motor— 
invariably of foreign manufacture owing to the strange 
indifference of British makers—a good second. Nevertheless, 
there are signs that these will soon be faced with a growing 
competition from small and self-contained electrical plant. 
Attention is just now being vigorously drawn tothe waste of 
water power in the numerous districts where it is available, and 
useful attempts are being made to educate the agriculturist as to 
the possibilities open in this direction. The common impression has 
hitherto been that a greater and more forceful flow is required than 
can be continuously relied upon from the average small stream, and 
the farmer has yet to learn how small and irregular a flow will 
give asufficient horse-power to work a plant capable of driving big 
farm and dairy machines, and also lighting a homestead. Little 
or no conception exists of the high peak loads obtainable by the 
use of the storage battery on a low, but more or less continuous, 
rate of feed. As information on this subject spreads, we foresee a 
widely-extended demand for small electricity-generating plant in 
the farming districts of every part of South Africa. 

The subject is one which may well engage the practical attention 
of machinery importing firms, which should be assured of the 
sympathetic co operation and support of Home manufacturers of 
the type of plant referred to. The South African farmer was 
never before so prosperous or in such a good position to spend 
money on new ideas and developments. All that is needed is a certain 
amount of propaganda, both by advertising and personal advice, 
and he will see the important economies and facilities he can effect 
by utilising the power now generally running to waste. With a 
stream 10 ft. wide, from 2 ft. to 4 ft. deep, and with about 5 ft. 
head, the farmer has a free supply of something like 20 H.P., but 
the trouble is that in few cases does he know this. The 
opportunity open to machinery firms strikes us as an extremely 
valuable one, the more so because the commercial opportunities are 
not limited to the handling of small dynamos and the necessary 
material, but the door is opened to a new and highly-profitable 
business in lighting fittings and such domestic conveniences as 
electric fans, irons, washing machines, and cooking and heating 
apparatus. Such plants are not unknown in South Africa. 
Isolated cases exist where enterprising farmers have had them in 
successful operation for some years. Such cases are certain to 
multiply, and the commercial opportunities involved will be 
recognised and fostered by wide-awake firms. In fact, one such 
house in British East Africa, holding an American agency, has been 
making a big push lately with electric motors adapted for agri- 
cultural purposes, and, we believe, with considerable success. 
South Africa should provide a still larger field if similar propa- 
ganda were pursued in districts offering the necessary water-power 
facilities, and, in spite of popular misconceptions, it should be 
realised that there are few which do not.—B. and S.A, Export 

zette, 


U.S.A. Production of Electric Power and Fue! 
Consumption.—Data collected and compiled by the Committee on 
Division of Power Resources, United States Geological Survey, 
giving the production of electric power and consumption of fuel 
by public utility plant in the United States for the month of 
January, 1920, show an increase of approximately 15 per cent. over 
the figure for the same month in 1919. The figures for January 
are based on returns received from about 2,800 power plant of 
100-Kw. capacity or more engaged in public service, including 
central stations, electric railways and certain other plant which 
contribute to the public supply. The capacity of plant submitting 
reports of operations is about 90 per cent. of the capacity of all 
plant. The average daily production of electricity during January 
was 124,300,000 Kw.-hours, 33 per cent. of which was produced by 
water power. The total production of electricity by public-utility 
plant during 1919 was 40°3 billion Kw.-hours, 14°76 billion Kw.- 
hours, or 36°6 per cent, by water power, and 25°54 billion kw.-hours, 
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or 63°4 per cent, by fuels, The mean daily output for 1919 was 
110°4 million Kw.-hours, The mean daily production for January, 
1919, was about 108 million Kw.-hours; the mean for January, 
1920, was 124°3 million Kw.-hours. The value for January, 1919, 
is estimated, The fuel consumption for the year was as follows :— 
35 million short tons of coal, 11°05 million barrels of oil, and 21°7 
million M, cb. ft. of gas. Converting the oil and gas consumed to 
coal, the equivalent coal for all fuels consumed during 1919 would 
be 38°347 million tons. With 25°540 billion Kw.-hours, produced 
by fuels in 1919, an average of practically 3 lb. of coal was 
required per Kw.-hour of electricity produced. On this basis it 
would have required the consumption of 22,140,000 tons to have 
generated the Kw.-hours produced by water power. The estimated 
production of bituminous coal in 1919 is 458,063,000 short tons. 
The amount of coal used by electric public utility plant during 
1919 was 7°6 per cent. of the total produced.— Power. 


Charges for Electricity Supply and Wages of Employes. 
—The following is a copy of a letter addressed to the secre- 
taries of the Home Counties (No. 9 area) Joint Industrial 
Council for the Electricity Supply Industry, by the Ministry 
ot Transport :— 

COPY. 
Ministry of Transport, 
Secretarial and Legal Department, 
6, Whitehall Gardens, S.W. 1. 
June 14th, 1920. 
(GENTLEMEN, 


{ am directed by the Minister of Transport to refer to Mr. 
\Webb’s letter of the 13th ult., and to the copy of the resolution 
passed by the Home Counties Council on May 12th, 1920, and 
ulso to the conference which Sir John Snell had with a 
deputation from the Industrial Council on the 19th ult. 

The Minister has decided that companies seeking an in- 
crease in their maximum rates of charge may now make 
application to him under section 32 of the Electric Lighting 
(Clauses) Act, 1899, instead of under the Statutory Under- 
takings (Temporary Increase of Charges) Act, 1918. This 
will enable all companies with very few exceptions to make 
application should that course be necessary. The few excep- 
tions are those companies whose orders were granted to 
local authorities prior to the passing of the 1899 Clauses Act, 
and subsequently transferred to the companies. 

Such companies and local authorities to whom Section 32 
of the Act of 1899 does not apply may make application under 
pe = Undertakings (Temporary Increase of Charges) 

Ct, 

The Commissioners will conduct any inquiries that may 
be necessary, and they will be always willing to hear any 
representations which the Industrial Council for the district 
may desire to make, and the Industrial Council for the dis- 
trict will be notified when any application for an increase 
of charges is made. 

With regard to the second amg raised by the deputation, 
| am to say that the Minister has no power to allocate to any 
particular purpose any part of the sum produced by the 
sanctioned increase of maximum charge, but representatives 
Council can attend any inquiry and be heard 

ereat. 

As regards the third point raised by the deputation, I am 
to state that the Minister is advised that he cannot restrict 
the grant of an increase only to undertakers who agree to 
carry out the recommendations of the Industrial Council. 


I am, Gentlemen, 
Your obedient servant, 
(Signed) R. FRANCIS DUNNELL. 


The Joint Secretaries, 
Home Counties (No. 9 Area) Joint Industrial Council 
for the Electricity Supply Industry. 


The Costs of Gas Fittings.—The electrical engineer, 
with characteristic modesty, and a lively remembrance of the 
time when new houses were fitted for gas with a mixture of 
small iron and compo pipes held up for the most part by the 
plaster, is apt to assume that his wiring estimates are still 
much in advance of the expenditure called for by his com- 
petitors. Only a few years ago houses were wired in 
carcass for 8s. to 10s. a point, without fittings, and gas could 
be run for half that amount. To-day, however, it would 
appear that high cost of installation and of apparatus is a more 
serious difficulty to the gas engineer than to ourselves, check- 
ing the popular wiring schemes and radically altering the 
relation between the cost of gas apparatus and the revenue 
to be derived from its use. A correspondent of the Gas Journal 
recently complained that a speaker had given a figure of £1 
per point as the present cost of simple gas installation work, 
including inve pendants, burners, outlets for fires, cooker, 
&c., at the same time stating that the lowest tender known 
to him for electric wiring without fittings was 25s. point; 
whereas the correspondent considered that it could not be 
done with material up over 100 per cent.; wages of gas fitter 
ls. 9d. per hour; wages of gas fitter mate 1s. per hour. The 
results were given of two houses piped in carcass to deter- 
mine the costs for 600, as follows :— 

Houses: 3 bedrooms, parlour, living room, scullery, bath- 


room, ugual offices. 


Points : 10 lighting, 1 cooker, 1 hot water, 4 fires; total, 16. 
Net cost without establishment charges, supervision, use of 
tools or waste, £12 6s. per house. 


FrrrinGs. d. 

1 2light pendant 14 6 
2 Burners at 5s. 4d. 10 8 
8 1-light pendants at 5s. 6d. ... 
8 Burners at 4s. 8d. 
10 Mantles at 6d. ... 5 
10 Patteresses at 6d., labour, &c. nt 5 0 
£516 6 


or a total of over £18 actual net cost for a house with 16 points, 
only the lighting points being completed with fittings. It 
would appear that after providing the cooker, water heater, 
and fires, an expenditure approaching £50 per house might be 
anticipated. 

The Fiat Motor-car Works.—When the Italian auto- 
mobile industry is under consideration, Italy’s lack of coal is 
often cited as one of the handicaps which will prevent the 
industry attaining the same development as that of other 
nations more favourably situated in this respect, but Italy has 
been so favoured by nature in the matter of water power 
that coal can almost be dispensed with. There is proof of 
this in the Fiat motor works, which, whilst being one of the 
largest in Europe, are also completely electrified, the whole of 
the electrcity being obtained from water power in the Alps. 
At the present time no coal whatsoever is used for driving 
machinery. For power and light the big works of the Fiat 
Company consume 15,000 cw. daily, out of a total consump- 
tion of 50,000 kw. for the whole of the city of Turin. When 
the new steel works and the forges were laid out, they were 
designed to be operated entirely by electricity sec from 
water power; the electric furnaces, in particular, are very 

. The essential features of these furnaces are the subject 
of a Fiat patent, and excellent results are obtained. It was 
in 1917, soon after the Fiat Company had bought up the Pie- 
montaise steel works and forges, that the problem was tackled 
of securing sufficient hydraulic power and designing such a 
a. that no coal whatsoever would be required in the big 

in factory. Control was obtained of the Mont Cenis 
Hydraulic Power Co., which, by reason of its. — 
and geological conditions, offered good possibilities for obtain- 
ing electricity. The plant existing at that time on the 
Cenischia River was able to supply 65,000,000 xw.-hours, of 
which 38,000,000 were available in summer and 27,000,000 
during the winter months. This quantity will be considerably 
increased in the near future, for extensive works are being 
carried out on the Cenischia River. In addition to this, by 
increasing the size of the natural lake on the top of the Mont 
Cenis, the power available will be increased to 200,000,000 Kw.- 
hours, of which a large portion will be available during the 
winter months. When these extensions have been completed, 
the whole of the electricity produced by the Mont Cenis Elec- 
aaa Co. will be reserved for the Fiat motor works at 

rin. 


Electro-deposition of Iron.—In a paper recently read 
before the Institution of Automobile Engineers, Mr. B. H. 
Thomas gave an interesting account of the progress of repair- 
ing or building up worn motor parts by means of electrically. 
deposited iron. Ball race housings, stub axles, and the 
various other parts that, subject to continuous wear, become 
slack must, under ordinary circumstances, either be allowed 
to run on to the detriment of the engine in general or on the 
other hand must be replaced—a costly alternative. In 
cases the only satisfactory remedy is the deposition of copper 
or iron, and it has been found possible to coat with a layer 
2 mm. thick any cylindrical wrought iron or steel surface. 
Properly done this layer cannot be chipped off with a chisel, 
and when carbonised and hardened the dividing line, shown 
by micro-photographs, entirely disappears. surface can 
be filed or ground and given a high finish. At the Third 
Heavy Repair Shop, described by the writer, 6,000 parts were 
rendered serviceable by this method in less than two years, 
and several examples of the various types of work are given 
in the paper. The plant consisted of two depositing benches 
with 24 depositing vats each and a large vat for simple re- 
petition work; machine tools for finishing off repairs; two 
electrolytic cleaning vats; a set of accumulators coupled in 
groups for 2, 4, 8 and 12 volts; three } H.P. motors for rocking 
anodes, besides other necessary smaller appliances. The 
method of working is detailed by Mr. Thomas. The import- 
ance of properly cleaning the material is emphasised by the 
fact that it is put through seven stages, including two electro- 
lytic baths. Any portion of the work to be left as it stands 
is then stopped off by means of wax or a similar composition. 
The bath that gave the most satisfactory results was com- 
posed of 75 grammes of ferrous ammonium sulphate to 1 litre 
of water, with a current density of 1 amp. per 30 sq. cm. 
The work is suspended in the vat from a standard fixed to 
the bench, and in order to ensure a uniform deposit the 
anode is moved about the work by means of a small motor. 
The best anode proved to be that made up of 16 s.w.a. 
Swedish iron wire wound into the form of a cylinder and 
thoroughly annealed. The temperature of the solution should 
be kept above 68 deg. F., and it is desirable to t and 
settle it every three days or so to remove oxides of foreign 
matter which cause roughness in the deposited metal, 
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The Cracking of H.T. Insulators.—A writer in Zlek- 
tretechnik und Maschinenbau, discussing this question, points out 
that cracking in petticoat H.T. insulators is nearly always caused 
by the cement used in cementing the different parts together (he is, 
of course, speaking of built-up insulators). Most ordinary cements 
become very hard with time, and having a different thermal expan- 
sion to the porcelain used, they cause the latter to become mechani- 
cally stressed, and so cause cracking and breaking when the 
insulators are heated up. A number of firms use an elastic com- 
pound between the cement and the porcelain, but here also the 
same trouble is experienced with the lapse of time, as the elastic 
medium also oxidises and hardens. The remedy suggested by this 
article is to add to the cement (only the best Portland cement 
should be used) materials having a lower thermal expansion than 
the cement, so that the thermal expansion of the compound is 
reduced to approximately the same value as that of the porcelain. 
A compound of this type, termed “Teleo” cement, has been 
patented by the Porzellanfabrik Freibergi. S., and has given very 
satisfactory results in use. It has also a higher mechanical 
strength than pure cement. 


E.P.E.A. Bonus of £30.—We understand that a situation 
of serious concern to the inhabitants of Derby, Nottingham, and 
Leicester was recently created by the Councils in these boroughs 
on account of their not agreeing to pay the above bonus in accor- 
dance with the recommendation of the National Joint Board of 
Employers and members of staff (Electricity Supply Industry). 
The members congerned, supported by the E.P.E.A., had intimated 
their intention of withdrawing their services on Friday last, if the 
Councils did not reconsider their decision and agree to pay the 
bonus as recommended. We are glad to state that the Corporations 
have since reconsidered the matter and have decided to pay the 
bonus to the technical staffs, as from January Ist, 1920. 


Appointments Vacant.—Armature winder, for the Oldham 
Corporation Tramways; foreman (Rs. 500 per week), for the 
Ammunition Power House, Kerkee, India ; meter superintendent 
(105s.), for the Loughborough Corporation Electricity Department ; 
mechanical and electrical engineer, for the Yorkshire Electrical 
Power Co. ; resident electrical engineer (£450) for the Borough of 
Wrexham Electricity Department ; mains and meter assistant for 
Alloa Town Council Electricity Department. See our advertisement 
pages to-day. 


INSTITUTION NOTES. 


Institution of Electrical Engineers.—There was a good 
attendance of members on June 16th. when Sir Dugald Clerk, 
K.B E., &c., read his “Note on the Thermal Efficiency of the 
Generation and Use of Gas and Electricity.” The subsequent dis- 
cussion, which will appear in a later issue of the ELECTRICAL 
REVIEW, raised points of great importance. Among the speakers 
were Messrs. Merz. Highfield, Patchell and Wordingham, Colonel 
Crompton, and Profs. Cobb and Smithells. 

Srupents’ Section.—The London Students’ Section of the 
Institution is to visit Scutland this summer from July 24th to 
3ist. An attractive programme has been arranged, which will 
include social functions and visits to power stations, works, and 
other places of interest at Glasgow and Clydebank. 


Institution of Civil Engineers.—A conversazione is to be held 
at the Institution, Great George Street, 8.W., on Tuesday, July 6th, 
from 8.30 p.m. to 11 p.m. 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Mr. Oswatp G. Cook, late assistant electrical engineer at 
H.M. power station, Ripon, has been appointed adirectorof Measrs, 
Arthur Cook, Ltd., hauling contractors, Leeds. 

The Council of the Royal Society of Arts has awarded medals 
for the following pap»rs read during the session 1919-20 :—Mnr. 
SypNneyY Preston, C.1.E., English Canals and Inland Waterways” ; 
Sir James: K.B.E., C.M.G., “ Industrial Training.” 

Mr. A. E. FirtH, of the Camp power station at Ripon, has been 
appointed shift engineer at the York electricity works. 

Mr. J. ALLAN WILSON has resigned his position as branch 
manager of Messrs. Johnson & Phillips's Glasgow office, as from 
June 30th. 

The Highways Committee of the London County Council 
recommends that Mr. J. R. WALKER, assistant power-station 
engineer in the tramways department, be appointed inspecting 
engineer, at a salary of £410.a year, plus war bonus of 20 per cent., 
plus £120, making £648. 

The marriage took place at Tunbridge Wells, on June 14th, of 
Mk. FRank ABBOTT, of the staff of the General Electric Co., Ltd., 
and Miss B. K, Maxwell, daughter of the late Mr. W. Maxwell, of 


London and Ohicago. From his colleagues, Mr. Abbott received a 
silver coffee service. 

Ayr Town Council has granted the electrical engineer a bonus 
of £150, and the tramway manager a bonus of £135, into which all 
war bonuses are merged. 

Mr. W. O. MALtINs, general manager of the Liverpool Corpora- 
tion tramways, was presented on his retirement with a silver rose 
bowl, salver, and vases, at a luncheon given by the chairman of the 
Tramways Committee (Counciller F.C. Wilson), at the London and 
North-Western Hotel, Liverpool. Warm tributes were paid to his 
work as tramway manager. 

Kilmarnock Town Council has appointed Mr. J. H. MEnzrgs, of 
Dundee. as tramway manager. 

Obituary.— Mr. Cecrt TREHERNE, who was killed by lightning 
on June 12th, was an apprentice to electrical engineering with the 
British Westinghouse Co., at Manchester, and was about to enter 
Manchester University to take an engineering degree. He was 19 
years of age. 

Mr. T. Goopyear.—The death has taken place of Mr, Thomas 
Goodyear, who was for over 2 years electrical engineer to the late 
—<_ Nunburnholme, at Warter Priory (Yorks.), He was 63 years 
of age. 

Mr. Joun Cooper.—We regret to record the death of Mr. John 
Cooper, accountant, who was in the employ of the Edison Swan 
Electric Co., Ltd., for 30 years. 

Will. —Mr. H. P. SMALLPEICE, chairman of the Guildford Elec- 
tricity Supply Oo., Ltd., left £138,265 gross and £114,424 net 
personalty. 


NEW COMPANIES REGISTERED. 


Greenling Electric Supplies, Ltd, (168,255).—Private com- 
Registered June 14th. Capital, £5,000 in £1 shares (4,000 participati 
preferred), To carry on the business of electrical, mechanical, motor a 
general engineers, manufacturers of and dealers in transformers, radiators, 
dynamos, motors, &c. The subscribers (each with one —— W. #H. 
Roslington, 15, Duke’s Avenue, Chiswick, W.4, merchant; H. » Humphries, 
23, King Street, Cheapside, E.C., C./ The first directors are: . ma 
Roslington (governing director) and others to be appointed by’ him. Solicitor : 
E. J. B. Hobrow, 9, Ironmonger Lane, E.C 


Garner, Holt & Co., Ltd. (168,355).—Private company. 
Registered June 17th. Capital, £5,000 in £1 shares. To take over the busi- 
ness of an electrical engineer and constructor carried on by G. Garner at 2, 
Grange Terrace, Wilmslow Road, Rusholme, Manchester, as *‘ Garner, Voyce 
& Co.” The permanent directors are: G. Garner, 2, Grange Terrace, Wilms- 
low Road, Rusholme, Manchester, electrical engineer; A. O. Holt, 2, Grange 
Terrace, Wilmslow Road, Rusholme, Manchester, electrical engineer. Solicitor : 
S. Bishop, 23, Fountain Street, Manchester. 


Northern Radiators, Ltd. (168,201).—Private company. 
Registered June 11th. Capital, £5,000 in £1 shares. To carry on the business 
of radiator manufacturers, motor, electrical and general engineers, &c. The 
subscribers (each with one share) are: E. C. Q. Henriques, 477, Bury New 
Road, Manchester, engineer; K. Howell, 83, Stockport Road, Marple, clerk. 
The subscribers are to appoint the first directors. Qualification £100. Secre- 
tary: E. C. Q. Henriques. Registered office : Sheepscar Street, Leeds. 


Industrial Electroplant, Ltd. (168,192).—Private company. 
Registered June 11th. Capital, £2,000 in £1 shares. To carry on the busi- 
ness of manufacturers of and dealers in electric and galvanic machinery, motor 
cars, motor and other cycles, aircraft, range finders, steering gear, gyro- 
scopes, dynamos, cables, switchgear, &c. The subscribers (each with one share) 
are: F. C. Austin, Thorncroft, Warlingham, Surrey; H. A. Rawlin, 179, St. 
James’ Road,.S.E.1. The first directors are: F. Pooley, E. C. Austin, W. L. 
Wreford, F. Creedy and H. St. Hill Mawdsley. Registered office: 34, Broad- 
way, Westminster, S.W. 9 

Sinclair, Paget & Co., Ltd. (168,209).—Private company. 
Registered June 11th. Capitat, £2,000 in £1 shares. To take over the business 
of electricians, electrical engineers, &c., carried on by G. F. A. Paul at 8, New 
Inn Yard, Shoreditch, E.1. The first directors are: W. P. St. John, 151, 
Fore Street, Edmonton, N.18, accountant; G. A. Paul, 32, Falner Road, 
Enfield, electrical engineer; L. Lambert, 21, Aldebert Terrace, Clapham, 
S.W.8, accountant. Secretary: L. Lambert. Registered office: 8, New Inn 
Yard, Shoreditch, E.1, 


Fred Price & Co. (1920), Ltd. (168,229).—Private com- 
any. Registered June 12th. Capital, £50,000 in £1 shares. To carry on the 
oo of electrical engineers and contractors, mechanical engineers, &c. 
The subscribers (each with one share) are: R. Lane, 3-4, Duke Street, Cardiff; 
F. Price, 9, Gold Street, Cardiff; A. W. Horton, 29-31, St. Mary . Street, 
Cardiff; C. W. King, Pentre Gwylim, Llanishen. The first directors are: 
Sir Edward Nicholl, Sir Wm. Diamond, R. Lane and C. W. —- 4 Secre- 
tary: T. C. Evans, Solicitors: Forsdike, Buchanan and Giles, Cardiff. Regis- 
tered office: Institute Lane, Park Place, Cardiff. 

Bougie Pognon, Ltd. (168,249).—Private company. Re- 
gistered June 14th. Capital, £100 in £1 shares. To acquire and turn to 
account the patent and trade mark relating to the Pognon sparking plugs. The 
subscribers Reach with one share) are: A. Peters, 4, Mount Road, Wimbledon 
Park, S.W.19; A.. Keston, Westgrove, 339, Amhurst Road, Stoke —— 
N.16, clerk. e first directors are to be appointed by the eu 5 
Solicitor: A. Baker, Lennox House, Norfolk Street, Strand, W,C. : 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


“Accessories Manufacturing Co., Ltd. (Old Co.),—H. A. 
McCann, of 8, Queen Street, E.C.4, ceases to act as receiver or manager on 
June 8th, 1920. 

Penrith Electric Supply Co., Ltd.—Satisfaction in full on 
April 29th, 1920, o mortgage dated December 5th, 1918, securing all moneys 
due or to become due from the company to barkers. 


Kent-Mitchell, Ltd.—Satisfaction to the extent of £1,000 
on February 20th, 1920, of debentures dated July llth, 1919, securing £3,000. 


LI t Electricit Co., Ltd.—W. J. Parry, of 
Supply as receiver and 3. by order 
of Court dated May 1920. 53 
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F. EB. Baker, Ltd.—Particulars of £10,000 debentures 
created May 19th, 1990, le amount being now issued, charged on the 
poor ach undertaking and property, present and future, Including uncalled 


Honiton & District Electric Supply Co., Ltd.—2£500 de- 
bentures dated May 25th, 1920, charged on the company’s undertaking and 
property; ong uncalled capital, Holders: C. Harding, 


Llangollen & District Electric Light & Power Co., Ltd.— 
Debentures, and‘ as collateral security, a mortgage, both dated May 13th, 
1920, to secure £1,000, charged on company's undertaking and property, 
present and future, and lease of portion of Deel Mills, Llangollen, with 

wers therein granted to install dynamos and generators, &c. Holders: 
>. F. Jones, Liangollen, Denbigh. 


W. Saunders, Ltd.— Mortgage dated May 20th, 1920, 
securing 2£2,200,° charged on 24, , and 28, Crouch ‘Street, Colchester. 
Holders: Miss F. Fitchett, Halstead; W. J. Hankin, 3, Winchester Street, 
Basingstoke; and F. V. Hankin, Ash Cottage, Clarence Road, Fleet, Hants. 


Lancashire Dynamo & Motor Co., Ltd. (61,447).—Return 
dated December 3ist, 1919. Capital, £250,000 in £1 shares ,000 ordinary 
and 60,000 preferred), 150,000 ordinary and 48,800 preferred shares taken up. 
£198,800 paid. Mortgages and charges, £75,000. 


CITY NOTES. 


As a result of the Parliamentary Co.'s 

Lancashire operations for the year 1919 that company 
Power has, after paying debenture interest and 
Construction putting £15,000 to reserve, declared a divi- 
Co., Ltd. dend of 7 per cent. upon its shares, all 

of which are held by this company. This 

will produce £35,660, plus £4,500 interest on the debenture 
held by this company, plus interest, &., received £1,317, 
making £41,477. Debenture interest payable, general ex- 
penses, &c., absorb £17,219, leaving £24,258, plus £8,441 
brought forward. Dividends of 6 per cent., tax free, on the 
cumulative convertible first preference shares, 7 per cent. on 
the 7 per cent. cumulative participating preference shares, 
and 6 per cent. on the ordinary shares, are to be paid, leaving 
£9,648 to be carried forward. To enable the extension of the 
generating station and mains of the Parliamentary Co. to 
be proceeded with, the company in December last made an 
issue of 400,000 6 -per cent. cumulative convertible first pre- 
ference shares of £1 each. The following figures indicate the 
development of the Parliamentary Co.’s business during the 


year :-— 
1918. 1919. 

Units generated... ... 49,581,898 50,671,536 
Maximum load in Kw. ... 14,000 y 

H.P. connected 35,500 39,000 

Receipts £136,745 £173,338 

Expenditure £88,731 £119,960 

Profit on trading ... ks £48,014 £53,378 


Owing to the change from war to peace conditions, and 
especially to the reduction in working hours in practically 
all industries, the Parliamentary Co.’s output has not quite 
maintained the normal rate of expansion, but in spite of 
many difficulties the trading result has improved, and the 
Parliamentary Co. has been able to increase its dividend to 
this company from 6 to 7 per cent. New contracts entered 
into during the year, which are now maturing, will have the 
effect of approximately doubling the company’s output as 
soon as the plant on order is in commission. In addition 
inquiries have been received considerably in excess of the 
company’s capacity to supply, even when the present exten- 
sions are completed. These inquiries are receiving the careful 
consideration of the board. The continued high price of 
coal has brought home to power users in every industry the 
great advantages of central electric power supply. The exten- 
sions at the power station, although somewhat behindhand, 
are now making good progress, and it is hoped that the first 
of the two 10,000 Kw. sets on order will be operating in 
October, and the second about four months later; labour 
difficulties, and particularly the moulders’ strike, are respon- 
sible for the delay in the delivery of the new plant. 


Mr. A. W. Tait, C.B.E., in the course 
Delhi Electric of his speech at the annual meeting, said 
Tramways and that the accounts were the most satisfac- 
Ligh ng tory since the formation of the company. 
Co., Ltd. The position had been strengthened, and 

the first dividend on the ordinary shares 
was recommended; the peepee shareholders began to get 
some return in respect of their participating right. They had 
received considerable assistance to these ends from the profit 
obtained on remittances to this country (£7,127), an abnormal 
circumstance, which they could not expect to be repeated to 
the same extent in the current year. The satisfactory feature 
of the accounts-vms the increase in the revenue from both 
branches of the undertaking. This would have been greater 
but for the complete. boycott of the cars which took place 
in April, 1919. The net revenue increased by 13 per cent. 
it was inadvisable to increase the tramway fares, but they 
were considering slight increases in the lighting and power 
rates. There had been a slight fall in the. cost per unit 
venerated due to an improvement in the freight charges on 
oil fuel. They were making arrangements to cope with the 


demand which was expected during the coming winter. Therd 
would be an exceptional demand during the visit of the Prince 
of Wales. Despite the difficulties of obtaining electrical 
materials of all kinds, 195 consumers were added, against 117 
in the previous year. As they had been able to obtain better 
supplies of materials the new consumers this year showed 
a further substantial “increase. They had selected a type of 
car which was at presént before the municipal authorities 
for approval. Rolling stock was costly, and there was diffi- 
culty in obtaining delivery and accommodation to India, so 
they might not be able to supplement their rolling stock to 
any material extent for some time. It was too early to give 
a reliable estimate of the prospects for the current year, but 
the refurns so far to hand showed that if conditions remained 
normal théy might hope for as good a result as that now 
submitted so far as the net revenue of the combined under- 
takings was concerned—leaving out of account the question 
of exchange. The general manager, Mr. Griffin, was returning 
to this country for a rest owing to the state of his health. 
It was improbable that he would be able to return to India 
for any extended period, and they would have to consider 
the question of a successor at an early date. 


Col. O. C. Armstrong, D.S.O., presidin 
Greenwood and at the annual meeting on 15th inst., sai 
Batley, Ltd. that regarding future prospects they need 
have no anxiety as to orders; they were in 
the fortunate position of being able to pick and choose their 
orders, though under existing conditions this was not always 
an infallible indication of results. The many factors which 
might intervene between the acceptance and the completion 
of a contract were at present abnormally indeterminate, 
and these in turn were aggravated by the crushing effect of 
prospective taxation. It was confidently anticipated that 
within eighteen months of the actual conclusion of the war 
they would all be in a position: to reorganise and develop to 
their fullest extent the industrial powers of this country. 
Everyone accepted that industry would have to bear its full 
and direct share in the taxation necessary to liquidate the vast 
debt that had been incurred, since, carried to its ultimate 
conclusion, industry, directly or indirectly; in one form or 
another, would eventually have to find by far the greater part 
of the money required for the repayment of the war debt. 
It was, however, generally and justifiably assumed that in 
course of time a wise and statesmanlike policy would be ini- 
tiated which would adjust the burden of taxation in such a 
manner that it would leave the most important factor in this 
country, the manufacturing industry, the freest possible use 
of all its powers of development both in the home as well as 
in foreign markets. So far from this being the case we are 
apparently to have an extension of the E.P.D. in an aggravated 
form—an inequitable and deleterious form of taxation ad- 
missible at best as a temporary expedient under war condi- 
tions, where the Government practically consumed or con- 
trolled the entire output of our factories, and mass production 
of standard articles was more or less universal. The orders 
already booked were sufficient to keep all the various depart- 
ments in the works fully employed for the next twelve months, 
and, given freedom from labour troubles and loyal co-opera- 
tion of the men, he thought they could look ahead, in so far 
as the immediate future was concerned, without any cause 
for anxiety. A very fair proporiton of the orders are for 
export, and they found many of their old customers from 
abroad were again asking them to supply their needs. 


Sir J. Fortescue Flannery, M.P., presided 

Callender’s Cable on June 17th at the Hall of the Institute 
and Construction of Journalists over the annual meeting. 
Co., Ltd. He said the results were extremely satis- 
factory, and when it was remembered that 

they were achieved in the face of unusual difficulties, they 
were all the more gratifying. The war had made things 
difficult for the company, but they had had one steady custo- 
mer in the Government, who had taken the greater part of 
their output to the great ome of both the Admiralty 
and the War Office. As a result of the suspension of hostili- 
ties the Government stopped its war ordets within 24 hours, 
and left on the company’s hands large quantities of practically 
manufactured materials, and a factory which had been built to 
meet its special requirements. Their original factories, as they 
had been converted again to meet the special requirements of 
the Government, were to a large extent in a condition unsuit- 
able for commercial work. The problem left to the company, 
therefore, was to obtain orders sufficient to fill the works, 
rearrange the factories to make such work profitable, and 
at the same time in order to keep their promise to re-engage 
and reemploy over 800 men. These briefly were the con- 
ditions under which they began in 1919, and it was testimony 
to the inherent strength of the company that first its world- 
wide agencies, secondly, its sales organisation, and last, but 
not least, the skill and grit of its management, led by Sir 
Tom Callender, enabled it to secure the orders, deliver the 
goods, and obtain the profit which was shown in the accounts. 
The profit was made between January 1st and December 31st, 
1919, and so went to the credit of the whole year, but a 
large part of the year had elapsed before the changes required 
by the altered conditions of manufacture were completed, and 
although the factories were turning out cables in large quan- 
tities during the whole of 1919, obviously they could not do 
so efficiently, and consequently profitably until the changes 
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in equipment and organisation were completed. The profit 
made was, therefore, earned after these —.. had been 
made, and consequently during a portion only of the year 
under review. The present year was handicapped by no such 
difficulties, and they expected corresponding improvements in 
the results. Attention was drawn in the report to the re-ar- 
rangement of the factory routine, owing to the working week 
having been reduced to 47 hours, t.e., by over 10 per 
cent. The volume of orders recorded was colossal, and quite 
beyond the capacity of the factories at the present time 
working for 47° hours a week only, and it was clear that the 
fullest and most complete employment of the plant must be 
obtained to achieve the delivery to time of the large contracts 
for cable which were placed in their hands. egotiations 
were opened with the men’s unions, and the whole situation 
explained, reviewed, and discussed, and, after prolonged and 
difficult negotiations, a scheme of rotary shifts for the cable 
shops was formulated and agreed, so that the cable works 
could, to all intents and purposes, keep up a continuous 
process of manufacture. Such an arrangement enabled them 
to deal with the extraordinary volume of orders received, 
and to a@ limited extent effect some improvement in the cost 
of manufacture. In this connection, however, the higher 
rates of pay and the lower efficiency of night work had to be 
set off against some reduction in general charges per ton of 
cable manufactured following, as such reduction should follow 
upon continuous operation of their plant. All this augure 
well for the company’s future, and forecasted even better 
results than those shown in the accounts. The volume -f 
orders received after the cessation of hostilities “had been 
prodigious, large contracts had been secured, and others were 
apparently coming their way, the output of the work was 
continuously increasing, and, moreover, a new factory had 
been erected at the Erith works to manufacture super-tension 
cable for 33,000 to 60,000 volts. Until comparatively recently 
voltages higher than 11,000 volts were not employed in this 
country. Now that the supply and application of electricity 
was increasing so enormously, huge stations were built to dis- 
tribute current over large areas, higher pressures were em- 
ployed, and the demand for super-tension cables was already 
urgent, and was obviously bound to develop. Their employ- 
ment, however, was not restricted to this country. In every 
part of the world where electricity was developing the same 
demand was arising, and as they intended to obtain their share 
of the orders, they had designed and built a factory especially 
to manufacture efticiently this class of cable. The factory was 
now complete, and would commence operations immediately. 
The prospects of the company as they found them to-day 
were never more hopeful. The books were full of orders, 
works were operating efficiently, and the new factory was 
ready. The network of agents throughout the country and 
abroad poured into the headquarters a steady stream of in- 
quiries and orders, and the difficulty was not to obtain work, 
but how to avoid “ biting off more than we can chew.”’ The 
directors intended to seize the opportunity now before them 
to drive ahead the enterprise for which they were responsible, 
along the path of even more successful progress. To do 60 
however, financial resources beyond those already possessed 
by the company were necessary; and, in a few days’ time, 
the board would appeal to the public to provide them with 
further funds to develop this successful business towards an 
even greater financial return. The general terms of the issue 
were known to them. They were 400,000 74 per cent. “B”’ 
preference shares of £1 each at par, and 100,000 ordinary 
shares of £1 each at 22s. per share—terms attractive enough, 
it seemed to them, in themselves to ensure the same great 
success as occurred in their issue of 1918, which was gsub- 
scribed nine times over. Supported, however, by the results 
and the favourable prospects which they had indicated, the 
new issue should induce shareholders to take a still greater 
share in the successful enterprise they owned. Touching on 
the accounts, the chairman said that the balance to the credit 
of profit and loss account was £161,000, as compared with 
£134,000 a year ago. After provision for interest on deben- 
ture stock, dividend on preference shares, and depreciation, 
and adding the balance brought from 1918, there was an 
available total of £198,000, as compared with £184,000 a year 
ago. They were carrying to special reserve for war taxation 
£33,000, and after payment of a dividend for the year of 15 
per cent. on the ordinary shares, they were carrying forward 
£105,000. Referring to the reserve for war taxation, he said 
that the excess profits duty at 60 per cent. was a terrible 
impost on industry; it must tend to check enterprise, and 
must cripple industry to a considerable extent. That crippling 
process affected every company, and this company, of course, 
did not escape. It was to be hoped that the discussions which 
were now going on might enable the Government to see their 
way to some reduction of this very serious taxation. | 

Sir T. O. Callender (managing director), in seconding the 
motion, said that 1919 has admittedly been a year of great 
effort and very hard work, in view of the change of circum- 
stances under which the company had had to operate, and 
he wished to acknowledge the great help he had received 
from all the members of the staff during this trying time. 
In every direction they had endeavoured to push the interests 
of the company. They had opened up new connections, 
although they had very large ones already existing before 
the war, and an interesting item he might mention in this 
connection was that in_the somewhat unlikely country of 
Ireland they had succeeded in opening up a small but eatis- 


factory business account. They had pushed ahead in 

America, where they had opened their own offices bys 
West Coast with what he hoped would be very satisfactory 
results. They had widely extended their field of operations 
in India, and he was confident there would be much business 
to the good of the company there. The new factory for the 
manufacture of super-tension cable would relieve the strain 
on the existing workshops to a considerable extent, and give 
them an entirely*new field of operations. He hoped that 
before the present month closed they would be actually mak- 
ing this cable in the new shops, and he was gure the results 
would in every way justify the considerable expenditure in- 
curred. There was still room for improvement in théir output. 
He desired to say, however, that the relations which prevails 
between the company and their men—especially in their cable 
shops—were friendly and wholesome, and by the working of 
the Whitley Council they got into very close touch with each 
other without the necessity of disputes which had been very 
unfortunate in some trades, though not in their own. in 
the past. From all this, and from his knowledge of what was 
being done, he saw ahead ample work for the company for 
some time to come, and unless some great disaster occurred 
to stop all industry throughout the world, he felt sure that 
the electrical cable manufacturing of which this company 
stood at the very head, would find during the next three or 

four years, at any rate, ample scope for all that it could do. 
Sir Frederick Green, K.B.E., presided at 
United River the annual meeting, last week.- He said 
Plate Telephone that the net results, though somewhat 
Co., Ltd. less than those of 1918, were decidedly 
; satisfactory considering the position of the 
world’s business everywhere. The earnings in Argentina and 
London amounted to £976,168, an increase of 7} per cent. 
But, on the other hand, maintenance and other expenses of 
management in Argentina and London increased by 24 per 
cent., resulting in a profit of £212,092, a decrease of £80,407 as 
compared with 1918, or 274 per cent. Negotiations were in 
progress for obtaining permission to increase their rates, and 
they had reason to hope that their request might soon be 
granted. As regards Argentina, the increase in working ex- 
penses amounted to £127,097, of which 504 per cent. was 
represented by increased operators’ wages, 19} per cent. by 
increased cost of plant maintenance, and the balance, 304 per 
cent., by increased cost of administration, taxation, and 
sundry other items of management. They had to set against 
this increased expenditure an increase of £66,151 in earnings, 
making the net decrease for the year in Argentina £60,946. 
The London expenditure, including income tax, amounted to 
£105,167—a considerable increase over 1918, but one which 
was almost entirely due to increased income tax. The addition 
to the plant account was £148,236, and to real estate £53,783. 
The latter item was principally due to payments on account 
of a new building in the city of Buenos Ayres now nearing 
completion, which would eventually house two 10,000-line 
exchanges, as well as provide accommodation for a number 
of the staff. Stocks of material stood at £207,464, nearly 
double the figure for 1918, and were largely due to heavy 
shipments during the latter part of 1919 for the purpose of 
capital extensions. Higher prices, too, rE their part in 
the increased value of this asset. The shortage of materials 
still prevented them from doing as much renewal work as 
they desired. At the present moment the waiting list in the 
city of Buenos Ayres numbered considerably over 5,000, which 
it would be impossible to reduce to any extent until the 
additional switchboards (some of which were now in course of 
erection) were completed. These new switchboards, however, 
with the exception of one, were merely additions to existing 
exchanges. To provide the further telephone facilities which 
were urgently needed, but which during the war years they 
could not supply, it had been necessary for the company to 
prepare schemes for altogether new exchanges in other parts 
of the capital. Accordingly, it had to be decided whether the 
resent Central Battery manual system should be continued 
or these new exchanges, or whether they should adopt the 
automatic system which they had had in use for some 
years in Cordoba and Rosario. Until recently there were 
difficulties in connection with the introduction of an auto- 
matic system into a city where telephone service was already 
being given by manually-operated exchanges, but these diffi- 
culties had now been overcome, and 60, after careful con- 
sideration, they came to the decision to adopt the automatic 
system, and had therefore ordered one of the Strowger type, 
similar, in the main, to that in use at Cordoba am 
Rosario. It was being manufactured in England, and it was 
hoped delivery would be made during the early part of next 
vear. This decision to adopt the automatic system for Buenos 
Ayres would not mean any alteration in the numbers of the 
present operating staff, as the exchanges in question were 
entirely new ones; but it should reduce the number of opera- 
tors necessary for future developments. The Argentine 
Government had suspended the regulations which since 1912 
had seriously retarded telephonic development, and they were 
now free to proceed with important works which, had it not 
been for these regulations, would have been completed lony 
ago. Unfortunately, however, the obtaining of the necessary 
material to-day was very difficult, and this would prevent 
them from making the rapid progress they desired. These 
new works, together with the continaed expansion of the 
company’s business, would naturally mean a considerable 
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expenditure, and it would be necessary to provide further 
capital. a se was no need to make a new issue 
of shares forthwith, they were asking for sanction to an 
increased 8 capital, so that, probably next year, they 
would be in a@ position to make an issue. The increase of 
capital would be from £2,000,000 to £2,500,000. 


_ Mr. Godfrey Isaacs, presiding at the 
annual meeting, on June 18th, said that 
the year had been a somewhat difficult one 
in consequenec of the dismantling of a 
great many ships following the cessation 
of war and for other reasons. Ip regard 
to the statement that was frequently made that their 
charges were far too high, the public did not understand that 
they received only 2d. per word of the 104d. charged; 64d. 
weut to the Post Office and 2d. to the shipowners. t year 
he told them it was probable that an additional source of 
revenue to the company would arise from the use of the 
direction finder on board ships. This apparatus had been 
further improved, and was now becoming a really valuable 
device in assisting navigation, and would become a serious 
factor in the protection of life at sea. It had been installed 
on a number of ships, and they looked forward to it being 
lareely employed. The speaker referred to the strike of wire- 
less operators and the negotiations that had taken place prior 
to the strike. He said that the demands mo cost the 
company £500,000 per annum, and they could not be conceded 
without reference to the shipowners. 
The report for 1919 shows a credit balance 
Marconi’s Wire- of £1,220,740 plus £463,787 brought for- 
less ag: ward, making £1,684,526. Dividends of 22 
Co., Ltd. per cent. on the preference shares and 25 
per cent. on the ordinary, also a bonus of 
js. per share, without deduction of income tax, on the old 
ordinary and the preference shares will leave £955,202 to be 
carried forward. The report says:—‘* There having been no 
settlement with any of the Government Departments in re- 
spect of any of the company’s claims arising out of the war 
or for services rendered during the war, no sum in respect of 
any of these claims figures in the year’s accounts. In conse- 
quence of unfavourable rates of exchange which obtained at 
the end of the year, considerable sums of money have been 
allowed to remain abroad on deposit or invested in foreign 
Government securities. A sum approximating £58,000 has 
been debited to profit and loss account, calculating the rate 
of exchange on December 31st as though the money had been 
brought home at that date and the loss incurred. The loss, 
however, has not been actually incurred, and when in the 
course of time exchanges improve, as no doubt they will do, 
the sums written off will figure in a future balance sheet as a 
profit. Further, a sum of £56,000 has been written off, repre- 
senting depreciation in investments in British and foreign 
Government securities. Meeting: June 29th. 
The gross receipts for 
ange £3,296,957, less expenditure 
ramways leaving £718,441, interest, &c., 
Co., Ltd. £39,521, and £83,043 brought forward, 
making £841,005. Deduct: Annuity to 
City of Buenos Ayres Tramways Co. (1904), Ltd., £70,660; 
debenture interest and sinking funds, 7,821; sinking fund 
for redemption of preference and ordinary stocks, £7,014. 
The balance to net revenue was £175,510. The directors 
recommend a dividend of 54 per cent. on the cumulative first 
preference shares, being the arrears for the year to June 30th, 
1918, less income tax. This absorbs £123,200, and leaves 
£52,309 to be carried forward. Traffic receipts increased 6.52 
cent. This would have been considerably augmented but 
or the interruption of services caused by strikes. Passengers 
carried 370,734,985, being 21,448,647 in excess of 1918, an in- 
crease equal to 6.14 per cent. The operating expenses show an 
increase of £198,178, due to extra cost of all materials and 
higher wages, a special expenditure during the strikes of 
£35,737, and a further addition of £54,670 to renewals reserve. 
The abnormal price of fuel continued to act adversely upon 
the cost of working, but the second half of the year showed 
a slight improvement. After protracted negotiations and full 
investigation by the municipality, the justice of the company's 
claim for a revision of tariffs was recognised, and an ordinance 
was promulgated authorising an increase from 10 to 12 cents 
to take effect as from April 10th this year. The directors 
record their appreciation of the manner in which the negotia- 
tions were conducted by Mr. Pedriali. Sir George Touche, 
Bart., has been elected chairman of the company in place of 
the late Mr. J. B. Concanon. Baron L. Janssen and Count 
C. Cicogna, who joined the board in 1908, have retired. The 
vacancies on the board were filled by the election of Mon- 
sieur Mourice Despret, President of the Société Financiére de 
Transports et d’Entreprises Industrielles, Brussels, Sir Philip 
Lloyd-Greame, K.B.E., M.P., and Major J. E. Dunning, 
D.S.O. _ Mr. Joseph Pedriali, the general manager in Buenos 
Ayres since 1909, has also been elected to the board. Lengthy 
extracts from the report by the general manager accompany 
the statement. Among other matters covered therein are 
the conditions under which the ordinance relating to the in- 
creased tariff was adopted. There are to be as from April 10th, 
Minimum wages of $4 and $4.50 respectively for labourers and 
all employés; an 8-hours’ working day; an increase of 10 per 
cent. on all wages over the minimum; contribution of 8 per 
cent. on wages by company towards pension funds. 
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increased tariff is for three years, at the end of whieh it is 
to be revised. Any extra profits after allowing 8 per cent. 
on full capital actually invested, to go to the municipality. 
30 km. of new track to be constructed by the company within 
three years; arbitration to be provided in case of labour dis- 
putes. Although the new obligations are very heavy, it is 
anticipated that the new tariff, combined with greatly in- 
creased traffic and decreased expense in cost of electricity, will 
have a favourable effect upon the finances of the company 
during the present year. In regard to prospects, Mr. Pedriali 
says :— 

The year 1919 gave proof of how rapidly this country can recover from a 
critical situation, when it is aided by good harvests, which are the back- 
bone of all business here. When writing my report for 1918, at this time 
last year, the outlook was not brilliant owing principally to the very grave 
state of affairs existing as regards Labour, but the professional agitator was 
side-tracked, with the result that confidence was gradually re-established. We 
are at the present moment experiencing increases in receipts that are greater 
than we have had before. It would be practically impossible for this rate of 
increase to continue during the entire year, but I have no doubt that we 
shall continue to have big traffics. The shortage of cars which we are now 
beginning to experience is responsible to a great extent for the very high 
earnings per car kijometre run, and this will continue through the year. 


Prospectuses.—Callender’s Cable & Construction Co., Ltd.— 
The list is to close on or before June 26th (to-morrow) in an 
issue of 400,000 74 per cent. *‘ B’’ cumulative preference shares 
of £1 each at par, and 100,000 ordinary shares of £1 each 
at 22s. per share. The proceeds of the issue are required for 
erecting additional workshops at Erith, providing further 
working capital to cope with the increased turnover of the 
company and its subsidiary, the Anchor Cable Co. The report 
of the annual meeting of the company appears in this issue 
of the Review. 

A. Reyrolle & Co., Ltd.—The list of applications for the 
160,000 ordinary shares was closed on Saturday last, the 
amount being over-subscribed. 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned to be officially quoted :— 

Marconi International Marine Communication Co., Ltd.— 
440 shares of £1 each, fully paid (Nos. 1,192,287 to 1,192,726). 

Mather & Platt, Ltd.—450,000 ordinary shares of £1 each, 
fully paid (Nos. 600,001 to 1,050,000). 

Dealings in the undermentioned have been specially allowed 
by the Committee under Temporary Regulation 4 (3) :— 

Aster Engineering Co. (1913), Ltd.—100,000 eight per cent. 
cumulative participating preference shares of £1 each, 5s. 
paid, Nos. 1 to 100,000. 

Keith (James) and Blackman Co., Ltd.—40,000 new ordinary 
shares of £1 each, fully paid, Nos. 160,001 to 200,000; and 
ee shares of £1 each, fully paid, Nos. 80,001 to 
160,000. 


South Wales Electrical Power Distribution Co.—The re- 
port for 1919 states that units sold show an increase of 
8,534,082. After payment of all expenses, the credit balance 
of the past year’s working was £25,627, which with £2,670 
to the credit of suspense account, makes £28,297. Deducting 
interest on prior lien debenture stock and original debenture 
stock, and making provision for depreciation of new plant, 
there remains a balance of £676 to be carried forward.— 
Financial Times. 


Eastern Telegraph Co., Ltd.—Dividend at the rate ph 
cent. per annum, less income tax, on the preference sto 
for the quarter ended June 30th, and a first quarterly interim 
dividend of 24 per cent. on the ordinary stock, free of income 
tax, in respect of profits for the year ending December 3lst, 
1920. 


Electro-Bleach & By-Products, 
£34,637, plus £394 brought forward. 
ordinary shares 14 per cent. for the year. 
£4,277 carried forward. 


Petters, Ltd.—Ordinary share dividend at the rate of 10 
per cent. per annum, free of tax, for the year ended March, 
1920. To reserve £8,000: written off expenses of issue of ad- 
ditional capital £5,645; carried forward £20,219. 


W. & T. Avery, Ltd.—Further dividend of 10 per cent., 
making 15 per cent. for the year ended March. To reserve, 
£20,000; carry forward, £23,003. 


Waygood-Otis, Ltd.—Dividend 7} per cent. on the ordi- 
nary shares for the year ended March, 1920. Carry forward, 
£14,446 

Imperial ge a Co., Ltd.—Dividend on the ordinary 
shares 4 per cent., less income tax, £5,600; carried forward 


Ltd.—Profit for 1919 
Total dividend on 
£5,000 to reserve; 


Eastern Extension, Australasia & China Telegraph Co., 
Ltd.—Interim dividend for the three months ended March 
31st last of 5s. per share, free of income tax. 


British Electric Traction Co., Ltd.—Net profit for year 
ended March, 1920, £211,316, against £213,824. Dividend 
4 per cent. on the ordinary stock. Carried forward £150,422, 
as against £130,952 brought in. 


Direct Spanish Telegraph Co., Ltd.—Dividend on the 
ordinary 7 per cent. and a bonus of 3 per cent.; to reserve 
£5,000; carried forward, subject to excess profits duty £20,338. 
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J. G. White & Co., Ltd.—Dividend on ordinary shares 
for year ended February, 1920, 7 per cent., less tax. To 
reserve £30,000; carried forward £15,286. 


International Light & Power Co.—Dividend 1} per cent., 
less British income tax, on preference shares for the quarter. 


Ransomes, Sims & Jefferies, Ltd.—Dividend on the ordi- 
nary shares 5 per cent. per annum; carried forward £36,354. 


STOCKS AND SHARES. 


TugEsDAY EVENING. 

Wiru the approach of the end of the first half-year, the Stock 
Exchange does not look for any particular increase in the 
volume of business, and it cannot be said that the House is 
disappointed. So far as the money market is concerned, New 
South Wales has broken fresh ground by offering 64 per cent. 
stock at 100. This is the highest rate to be paid by such a 
borrower for a long time past, and cannot fail to have its effect 
upon investment securities of all kinds. The industrial 
markets, however, are fairly well maintained, owing to the 
lurking hope that the 60 per cent. Excess Profits Duty may 
not be imposed after all, although, seeing how far away we 
are from the Budget, the more cautious observers are inclined 
to think that the 60 per cent. will have to stand in respect of 
the current financial year, and that it will not be lowered until 
next April. 

Something of a feature is the way in which Edison Swan 
shares have risen from 23s. 9d. to 26s. 3d. Various rumours 
are afloat to account for the improvement. Of two authorities 
who were consulted in regard to the rise, one said that there 
is an amalgamation scheme in the air, while the second one 
stoutly denied the existence of any such thing. That well- 
informed people have been buying is, however, indisputable, 
and a good deal of interest attaches as to what may be the 
upshot of the present advance. Other electrical manufacturing 
shares have hardly moved. General Electrics and Siemens, 
which are being closely watched, remain at 28s. 6d. (for the 
new shares) and 26s. respectively. Callenders new issue of 
preference and ordinary is out, and the ordinary shares are 
being offered at 22s.—not 2s. as it was originally reported that 
the issue price would be. The prospectus will certainly appeal 
to those who are connected with the industry, and in ordinary 
times when investors are ready to take good stock, there would 
be no doubt in prophesying a signal success for the issue. 
Sharp recovery has occurred in Home Railway stocks, in the 
course of which most of the steam issues have gone up from 
10s. to 50s. per cent. Up to the present, however, the Under- 
grounds have made little advance upon their improvement of 
a week ago. As before indicated, however, it will require but 
a little increase in fares for the Underground Electric Railways 
of London to find all the difference between loss and profit, 
and, when this aspect becomes more generally recognised, the 
company’s 6 per cent. income bonds will not remain at their 
present price of 594 for long. 

The American Marconi Company has notified that a further 
and final extension has been made to June 30th as the last 
day upon which certificates in the company can be received in 
New York for exchange into the shares of the Radio Corpora- 
tion of America. It may be recalled that holders of American 
Marconi will receive one new ordinary and one new preferred 
in exchange for one American Marconi share. Moreover, the 
old certificates will be returned to the proprietor, to be held in 
ease there may be any residue of assets left over in respect of 
matters at present in suspense. When a market starts in the 
new shares, it is likely that there will be active dealings in 
them, but further delay has occurred in obtaining permission 
to start transactions. The parent shares, after dipping to 
3 9/16, recovered to 3 11/16. The new shares and the pre- 
ference, both at 3}, show little change on the week. Marines 
remain at 38s. 9d. In the cable market, the Eastern group 
continues to be somewhat heavy. In reply to a good many 
inquiries on the subject, it may be as well to point out that 
there is comparatively little difference, relatively speaking, be- 
tween the old and the new issues of the four principal com- 
panies, though, of course, the new shares, standing at lower- 
looking prices, appear to be rather more attractive. The 
Eastern Company has declared its usual quarterly dividend of 
24 per cent., and the Eastern Extension 5s. a share. Globe 
preference hardened to 83. The company’s report shows an 
increase of £36,000, at £264,000, in the net revenue for the 
year just ended. 

The Mexican list is decidedly harder. Advices have been 
received to the effect that the Mexican Railway Company has 
been officially handed back to its proprietors. This gave a 
fillip to all Mexican issues, and most of the Government rail- 
way and utility descriptions are substantially better on the 
week. Business, however, is very quiet, and the improve- 
ments are the result more of sentiment than orders. Com- 
petent experts in the Stock Exchange declare that the present 
Mexican administration gives more substantial hopes for settle- 
ment of the country than they have seen for several years 


past, and it is claimed that the present governors are pro 
ceeding upon businesslike and sensible lines in the direction 
of restoring order in Mexico. In the circumstanes, it is not 
surprising to find Mexican Light and Power first bonds 34 up 
at 46, while the seconds have risen to 274 and the preferred to 
214. Pachuca bonds at 36 are 3 to the good. Mexico Tram- 
way bonds of both classes are 3 higher. Elsewhere, British 
Columbia preferred and deferred are again noticeably better, 
there being a good deal of quiet buying of the semi-invest. 
ment order. Brazilian Tractions have fallen to 47, this being 
due partly to financial weakness in Paris. 

In the electrical supply market, Charing Cross and Kensing- 
tons are both lower, but City of Londons hardened up a little 
to 24s. 44d. The British Electric Traction report had no effect 
upon the price of the stocks. Some people hoped for rather 
better figures to be shown, but the dividend, as already men- 
tioned, has been raised‘ from 3 per cent, to 4 per cent., and 
the price of the ordinary is left at 35 middle, the 6 per cent. 
cumulative participating preference being 624. The company’s 
5 cent, first debenture changed hands on Monday at 67, 
and ‘the 4} per cent. second debenture stock is quoted 57} 
middle. London United Tramways 4 per cent. debenture 
stock can be bought at 37. Armament shares are still dull, 
An issue of short-term notes bearing interest at 6} per cent. is 
expected from the Armstrong Company, at par. Several 
engineering and similar issues have spurted sharply during the 
past few days. Babcock & Wilcox, however, remain at 2%. 
Metropolitan-Vickers preference eased off to 24. Rubber shares 
are quiet, the steadiness of the raw material being put for- 
ward as the reason why the principal shares vary so little in 
price from day to day. Business throughout the Stock Ex- 
change is far from active, and the tone may best be described 
as mixed. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Home Evectraciry CoMPaNrEs, 
Dividend Price 


une 23, Yield 
1918. 1919, 1920. Riseorfall. p.c, 
Charing Cross se wo 4 7 —-?} 10 0 0 
do. do, do 4Pref... 
Chelsea. . es oe ee 8 4 800 
London ee ee 8 ly, + ab 840 
io. do. 6percent. Pref... 6 6 17/- 
County of London .. ee 8 917 0 
do do. 6 per cent, 6 71665 
Kensington 7 815 0 
London Electric .. .. Nil & 600 
do. do. 6percent.Pref... 6 6 = 10 0 0 
0. r cent. Pref, .. 
and Ball Mall 8 16 10 
ith Metro) tan 
8S ® 5 10 00 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am, Tel, Pref, 6 184 +1 
Chile Telephone .. 6 64 418 9 
Ouba Sub. Ord. ee 7 Q "115 7 
Hastern Extension .. ee 1 618 0 
Eastern Tel. Ord. .. § ® ld 615 7 
Globe Tel,andT.Ord. .. .. 8 W 670 
do. do. +? 617 9 
Great Northern Tel, 915 6 
Indo-European ee 85 7210 
Marconi es o 4 + 615 6 
Oriental Telephone Ord, .. - Wo 12 2 a 418 4 
United R. Plate Tel. ee 8 7 Sli 4 
West India and Panama .. oe ys Nil — Nil 
Western Telegraph. . ee ee 10 690 
Home 
London Ord, Assented .. 4 4 443 a 819 8 
Metropolitan .. ee ee 4 +3 
do. ° ee = 
Electric Ordinary Nil Nil 1 Nil 
» Nil Nil Nil 
do, do, Income .. 5 — 614 6 
Foreign Trams, &c, 
Angi . First Pref. .. N 58 830 
do, do. @ndPref, .. Nil Nil Ba - 
do. 6 Deb. oe 5 60 868 
Brazil Trac Ni — 47 - 
Bombay Electric Pref ° ee 6 6 18 — 410 8 
British Columbia Elec, Rly. Pice, 6 5 _ 8 13 10 
0. do. errred 34 5 +8 970 
do. Deferred Ni 8 5 +8 514 8 
do. Deb. 4 820 
Trams5 percent, Bonds.. N 3 +8 Nil 
do. 6 per cent, Bonds.. Nil Nil +8 Nil 
Mexican #Common .. .. Nil Nil Nil 
f. ee il il +2 Nil 
do, lstBonds.. .. Wil WNil 46 +34 - 
MANUFACTURING CoMPANIES, 
Babcock & Wilcox 614 4 
British Aluminium Ord. .. .. W iy 984 
tish Insulated Ord. .. 1 828 
Calienders .. oe 15 912 0 
64 Pref. 18, 618 6 
Crompton Ord. is 9 110 
Bdison-Swan, “A” lyse +% 712 4 
do. do. Spercent,Deb, .. 5 669 
Blectric Construction .. .. W — 21/- 90 6 
Gen. Bleo, Pref. .. 18/6 = 7065 
do, Ord, os oe 82/6 6 80 
ens 10 10 *7 18 19 


* Dividends paid fige of Income Tax; 
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POWER FACTOR FROM THE BUSINESS MAN’S POINT OF VIEW. 


[SoME COMMENTS FROM A CORRESPONDENT. | 


A sIMPLe explanation of a subject may contain incom- 
plete statements, but it ought not to include any that 
are misleading or open to question with regard to their 
correctness. There are so many parts of Mr. Turnbull’s 
article on Power Factor in the ELecrrica, Review for 
June 4th, 1920, that seem to be both incorrect and 
misleading that some comment on them is necessary. 
Supply companies are indeed desirous of charging for 
the units they deliver on a sliding scale based on power 
factor, but surely the difficulty is rather the lack of 
a meter which will register adequately according to such 
a scale than the impossibility of making the consumer 
pay for something he does not understand. We all pay 
for things that we neither understand nor ever think of 
trying to understand ; we are doing so now for services 
alleged to be rendered in connection with cheese and 
coal and clothes and many other things beginning with 
‘*c,’’ besides several that do not begin with *‘c.’’ Why 
is wattless current any more ‘‘ elusive ’’ than any other 
sort of current? And does any consumer actually 
‘‘understand’’ what he is paying for, even in the 
simplest case? If wattless current is explained so that 
it is ‘‘elusive,’’ it is not necessarily the fault of the 
consumer or of the current. 

For wattless current, in spite of what Mr. Turnbull 
suggests, has a useful function. The analogy of the 
bank is almost altogether fallacious. The £30 that 
is bandied about is of no use either to the bank or to 
the customer, but the “‘ oscillating current,’’ to use Mr. 
Turnbull’s good and illuminating phrase, is of so much 
use to the motor that it would not be a motor at all 
without it, It is, in fact, its magnetising current, and 
is, therefore, absolutely essential to its working. So it 
is not correct to write of a motor drawing more current 
from the mains than it requires. It draws all the time 
just what it needs, neither more nor less. It is perfectly 
true that, other things being equal, an alternating 
current motor will take more current from the mains, 
the lower its power factor is, but the whole problem is 
one of compromise, and is solved by answering the 
question whether it is cheaper to put copper in the 
mains and elsewhere to accommodate the larger current, 
or to provide a more expensive motor which will work 
with less current? And the fact that induction motors 
without power factor correction are so largely used seems 
to show that that is, on the whole, the cheapest practice 
in the case of alternating current supply. But if cer- 
tain consumers are utilising an undue share of the 
mains and plant by having motors with an abnormally 
low power factor, they should be asked to pay something 
towards the cost of the plant that they use more than 
their neighbours. Even then, it may be cheaper for 
them to do so than to improve their power factor. 

There is apparently some confusion between horse 
power and current in parts of the article. An “‘ ordi- 
nary measuring instrument,’’ presumably an ammeter, 
would show a greater current than would be taken at 
unity power factor, but what ‘“‘ ordinary measuring 
instrument ’’ will show a consumption of 130 H.p. in a 
circuit using only 100 o.p.? If it does, its place is in 
the repair shop or on the scrap heap. An indicator dia- 
gram taken from the engine driving the generator would 
_ not show it, except that a little extra power is used to 
supply the losses due to the additional current. The 
article describes a motor which takes 130 u.p. from 
the mains, and returns 30 u.p. to the mains as an 
‘‘ oscillating power.’’ But it is not correct to say that 
the motor takes. 130 H.p.; its continuous demand from 
the mains is for just enough power to keep it doing its 
required work. The reference is, no doubt, to a motor 
which, if it had a 100 per cent. power factor, would 
take a certain current, say, 100 amperes, but actually 
takes 130 amperes, because its power factor is less than 
100 per cent. Mr. Turnbull seems to suggest at several 


points that 30 amperes is the value of the ‘‘ oscillating 
current ’’ in such a case; it is, however, really 83.1 
amperes. 

lt is perfectly true that means can be used to prevent 
the ** oscillating currents’’ in the supply mains; but 
‘* oscillating currents’’ must be provided somewhere, 
to act as magnetising currents, and if they are not in 
the supply mains they must be elsewhere. Here is the 
crux of the whole matter: Mr. Turnbull says that while 
these correcting devices ‘* cost money, they bring about 
a great saving in the cost of supply, which is naturally 
beneficial to users of electric motors.’’ But no: it is 
not *‘ naturally’’ beneficial. It is beneficial only if 
the cost of the improvement is less than the cost of 
doing without it. Had these correcting devices been 
as cheap as Mr. Turnbull suggests, would not supply 
companies have provided them to counteract the baleful 
effects of these horrid motors? And is there not at least 
a case for examination, in view of the fact that the 
supply companies have not made a general provision 
of them, whether the additional plant and mains 
that are required to supply current to ‘‘ imperfect ’”’ 
motors are not cheaper than smaller plant and “‘ per- 
fect’? motors! Of course, if the consumer is going to 
pay for the improvement the supply company will 
no doubt be able to make a joyful noise and say, 
‘** Behold the cheapness of our power!’’ But if I were 
to say to Mr. Turnbull, *‘ Here is some excellent coffee. 
lt costs but one penny a pound, but you will never taste 
coffee as good as this anywhere except here. Only, you 
must provide a solid gold cup to drink it from, as 
otherwise it will poison you.’’ I believe Mr. Turnbull, 
being human, would prefer the old-fashioned coffee in 
the old-fashioned cup, and think it good enough; and 
he would be right. So let him tell the business man 
the whole story, lest the business man some day, with 
foaming mouth, turn and rend him, and his last state 
be worse than his first. 

Even if a system had a 50 per cent. power factor, the 
cost of plant would not be doubled on account of the 
doubled current. The prime mover would be practi- 
cally the same size, and an alternator does not double 
its price when its K.v.a. output is doubled; the esti- 
mate is, therefore, hopelessly fallacious. It is unfor- 
tunate to use the word “ efficient ’’ as it is used at the 
end of the article, because “efficiency ’’ in connection 
with a motor has a special technical meaning that is 
wholly apart from the idea of power factor. But, even 
admitting that the ‘‘ efficient ’’ motor results in cheap 
energy, | do not want cheap energy unless I can use it 
cheaply ; and I do not find any help in the article 
towards a decision as to the total cost to me of the 
energy | am goiny to pse. In fact, | think Mr. Turn- 
bull’s method would leave the consumer in as dense a 


* fog, though possibly a different kind of fog, as any 


of the alternative technical explanations ht rejects as 
useless. 

And now, as fools rush in where angels fear to tread, 
I have my own suggestion to make. Were I the busi- 
ness man, without expert knowledge, to whom Mr. Turn- 
bull was explaining things, | should be very content 
if he just said this to me: ‘‘ It pays us, as a supply 
company, to use what is known as alternating current. 
Motors which use this current demand rather a large 
amount of it, but the current they take really represents 
less power than it would do if it were put into certain 
other kinds of apparatus, and the amount required by 
your motor of 100 H.P. on our system depends on the 
design of the motor. If we put in an ordinary meter, 


that meter will register, and you will pay for, just 
the power you actually use, and the amount of your 
bill will be practically the same, therefore, however 
your motor be designed in respect of its demand for 
additional current, so long as we decide to charge you 
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exactly on the indication of your meter. I can prove 
this to you experimentally, if you doubt it, but I am 
sure you will take my word for it as an expert. Only 
remember this: Although the meter will register ac- 
cording to the real power you take, and not according 
to the additional current I have told you of, we have 
to provide means to carry the additional current, and 
so we have to lay out more capital, and you, as a busi- 
ness man, know what that implies; we must have more 
revenue because of it. Now, the motor that demands 
less additional current is more expensive to buy than 
the motor that demands more; if, therefore, you like 
to put in the more expensive motor, and so really allow 
us to increase the capacity of our plant without in- 
creasing its size, we shall ask you to pay us less per 
unit than your neighbour, whose motor requires more 
current for the same power, even though his meter 
registers the same as yours, because he has used more 
of our plant in doing the same work. The total cost 
to you, allowing for the interest on your additional 
outlay, will be about the same, but you will be helping 
us, and I am sure you will be glad to do that.’’” Then 
I, as a plain business man, should say to Mr. Turnbull : 
** You, too, are evidently a business man, and I under- 
stand clearly what you have told me. I am perfectly 
willing to help you, especially if it is going to cost me 
nothing.’’ So I should get from him his tariffs, and 
ask the manufacturers for comparative prices for dif- 
ferent designs of motors, on the lines of Mr. Turnbull’s 
explanation ; and I should strike a nice balance between 
debit and credit, and might even feel the richer because 
of the glow of satisfaction within my bosom that at 
last this matter was clear to me. So we should all be 
happy; and blessed above all men would be Mr. Turn- 
bull, who had shed light on my darkness, and yet had 
never once mentioned power factor in all that he had 
said. 


FRENCH RAILWAY ELECTRIFICATION. 


Tue French Minister of Public Works formed in November, 
1918, in accordance with the upper chamber of Public Works, 
@ committee to examine the propositions submitted by the 
railway systems of the Paris-Lyons-Mediterranean, the Orleans, 
and the Midi for the electrification of about 10,000 km. of 
the lines of their systems. The committee sent a commission 
of Government and railway engineer specialists to the U.S.A. 
in order to study American practice. Apart from the general 
duty of the Mission, consisting of collecting documents on 
railway electrification and the distribution of electricity at 
high pressure, its principal duty was to find out, on sum- 
ming up all the information gained by study of ‘the Swiss 
and Italian electric railways on one side and the American 
on the other, if a system of electric traction existed for large 
railways distinctly superior to all others, and able to be 
adopted to the exclusion of all others by all the different 
companies interested for the projected electrification in the 
centre and South of France. 

From the four systems in operation, i.e., single-phase, 3- 
phase, single-to-3-phase, and H.T., D.C., the 3-phase had 
already been studied in Italy, where it is largely used, but 
not to any appreciable extent elsewhere. ‘lhe single-phase 
had been equally studied in operation in France on the Midi 
railway and in Switzerland on the Loetchberg lines, and in 
construction on the Swiss Federal Railways, which have 
adopted this system for the gradual electrification of all their 
systems, and in course of construction, for the Gothard rail- 
way. The single-to-3-phase and the H.T., D.c. systems are used 
mostly in the U.S.A., and so became the principal object of 
the Mission’s work. At the same time the examination of 
American single-phase installations (25-cycle, while the analo- 
gous French installations are 16-cycle) completed the study 
of monophase installation. 

Information ‘gathered in the U.S.A. forms the subject of a 
detailed report by M. Manduit, secretary of the Mission, and 
Professor of the Faculty of Science of the University of 
Nancy, France, of which a translated summary from the 
Journal Official de la Republique Francais, August 13th, 1919, 


is given in the General Electric Review. Briefly, the chief 


points set out are as under :— 

The principal lines equipped with monophase current in 
America are suburban lines, but the system is applicable to 
larger lines, and is the same as that of the French Midi, save 
that the frequency is 25 instead of 16 cycles. The American 
monophase installations, especially on account of the high fre- 
quency adopted, and the employment of motors often not so 

as those found on the Midi and in Switzerland, showed 


an installation less perfect than similar ones in Europe. 
At the same time the struggle against interference with tele- 

phone and telegraph lines hag been carried to considerable 
perfection; also the trolley lines with catenary suspension 
are remarkably well made. The assembled experience of 
France, Switzerland, and America points to the conclusion 
that the monophase system is still far from presenting the 
solution to a number of problems insufficiently solved in 
actual practice, notably the production of a motor capable 
of exerting a heavy torque for a considerable time without 
rotating in order to be able to start heavy trains on important 
grades, and of regenerative braking. Furthermore, the system 
leads to complicated ge for the protection of neigh- 

bouring telephone circuits, which considerably augments the 
cost of installation. Without this consideration the cost would 
be distinctly less than similar costs with the 3-phase and 
H.T., D.c. systems. The expenses of maintenance of the rolling 
stock are always higher than in the latter two systems, and 
the motors are less rugged and capable of less overload. 

The single-to-3-phase, or split-phase, system is only em- 
ployed on one line, namely, from Bluefield to Vivian on the 
Norfolk and Western Railway in the Appalachian mountains 
in Virginia, U.S.A., for a length of 48 km., with two or three 
tracks, an numerous curves and grades reaching 20 mm. 
per metre. The locomotives are flexible and robust, but their 
operation brings out mechanical and electrical faults which 
have not been corrected up to the present in an adequate 
fashion, and on account of which the installation may be 
considered to be as yet only in the test period. The main- 
tenance expense of the rolling stock is greater than that of 
other systems. The system, which-on first sight appears 
very interesting, has not yet fulfilled the hopes that were 
held out at the commencement. 

The greater part of the inter-urban lines in the U.S.A. 
operate at 1,200 volts p.c. with an overhead trolley wire, and 
many of them are really railways with both passenger and 
freight traffic, and speeds of 60 to 80 km. P.H. are attained. 
The equipment for this voltage is now as standard as that for 
tramways. Equal success has attended the use of 2,400 and 
3,000 volts. All members of the Commission were unanimous 
in considering that the Chicago, Milwaukee, and St. Paul elec- 
trification, by far the most important in ‘the world, was at 
the same time greatly superior to all others on account of 
the excellence of its technical operation from all points of 
view. 

Three-phase power at 100,000 volts is converted by motor- 
generators, each of which consists of a synchronous motor 
and two D.c. generators mounted on the same shaft and 
coupled electrically in series in such a manner that each pro- 
duces only 1,500 volts at the commutator. The sub-stations 
are the most delicate and the most costly part of this traction 
system, but they only number 14, about one to every 50 km., 
and they operate excellently, requiring only three men each 
for continuous operation with capacities of from 4,000 to 
6,000 kw. By the use of flash barriers on the commutators 
and of high-speed circuit breakers in the main line accidents 
resulting from flash overs have been eliminated. The excel- 
lence of the installation of these sub-stations accounts for a 
good deal of the success obtained by the H.T., D.c. project. 

At the relatively low pressure of 3,000 volts on the 
trolley wire experience shows that with a double trolley 
wire and a pantograph trolley with a double shoe and quad- 
ruple contact a current of 2,000 amperes is easily obtainable 
at a speed of 80 to 95 km. P.H., and 4,000 amps. at 25 km. 
P.H., which is more than sufficient for the heaviest trains 
and the highest powers. The locomotives are very easy to 
run and operate perfectly, the series D.c. motors being the 
ideal type for traction purposes. They are capable of regenera- 
tive braking, marvellously regulated, which assures the most 
flexible progress on down grades and occasions an important 
economy of power, wheel tires, and brake shoes. A single 
armature winder with an assistant assures the operation of 
the 336 motors of the 42 locomotives in the service. A single 
locomotive is sufficient to haul passenger trains of 1,000 
American tons, even on grades of 20 mm. per metre. Freight 
trains of 2,800 American tons are hauled by a single locomo- 
tive on grades of 10 mm., the tractive effort being then 32.8 
metric tons. In trains hauled by two locomotives, the second 
machine is placed in the middle of the train ‘and not at 
the end; in America all freight trains, like the passenger 
trains, are provided with an automatic air brake on every 
car. A considerable advantage of the p.c. system is that the 
interference with telegraph and telephone lines is insignifi- 
cant. In spite of the losses due to conversion from 3-phase 
to p.c., the efficiency of the system is good; 27 watt-hours 
per metric ton km., which corresponds to an over-all efficiency 
of 50 per cent. from the point of purchase from the producer 
up to the point of consumption. 

With regard to the conclusions come to relative to the 
choice of an electric traction system, the writer of the report, 
on account of the remarkable results in America with 3,000- 
volt pD.c., ‘does not hesitate to formally conclude in favour 
of the adoption of this system,” and le believes it to be 

‘actually the only system suitable for the electrification of 
heavy traction lines.” The D.c. system presents the incon- 
venience of being a little more expensive in first cost, on 
account of the rotary sub-stations required, but this is balanced 
by the fact that frequency changers would have to be em 
ployed if the single-phase system were adopted in France. 
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So far as the expense of operation is concerned, the difference 
would not be great, and would not come into consideration 
in the choice of the system. ; 

It is possible that with the single-phase system, which at 
the first glance shows the advantage of lending itself to a 
large variety of combinations, satisfactory operation may 
some day be obtained, but it is, without a doubt, a fact that 
the actual practice is far from being desirable at the present 


time. 

Despite certain advantages obtained in Italy with the 3- 
phase system, it is the opinion of the Mission that it should 
be rejected, especially in consequence of the complexity and 
of the high price of installation and maintenance of the two 
trolley wires. 


WATER POWERS OF BRITISH COLUMBIA.” 


Tuts is one of the most remarkable of the series of official 
publications yet issued by the Canadian Commission of Con- 
servation, a series which deserves to be more widely known 
than is at present the case. It is now just over ten years 
since the Commission commenced its investigation of the 
character and extent of the various natural resources of 
Canada. A preliminary report in 1911 merely made evident 
the paucity of information concerning the water power re- 
sources of Manitoba, Saskatchewan, Alberta, and British 
Columbia. The deficiency so far as concerned the first-named 
three provinces was made good by a report published in 1916, 
and the present volume (which completes the programme 
undertaken in 1910) is a compendium of data relating to the 
water power resources of British Columbia. The physical 
difficulties of investigating streams in this province are im- 
mense, and the season available for useful reconnaissance 1s 
very short, since the work has to be performed when the 
streams are neither approaching nor at their floor. The 
reater credit is consequently due to the engineers responsible 
for collecting the data presented. os 
The opening chapters comprise a statement of guiding 
principles which should govern the conservation and utilisa- 
tion of water power, and a description of the more important 
features which should characterise reliable water power data. 
This information is of quite general applicability, and experi- 
ence has shown that loss of time and waste of effort have 
resulted from ignorance or imperfect knowledge of these 
fundamentals. The abnormal price and short supplies of coal 
during recent years have aroused widespread interest in 
water-power possibilities. In so far as the latter are techni- 
cally and commercially sound propositions, this awakening of 
interest is all to the good, but the idea is still too prevalent 
that wherever there is running water there is boundless energy 
to be had at next to no cost. Mistakes of this nature are 
by no means confined to the general public; for instance, 
during ten or twelve years preceding 1915, eighteen large 
hydroelectric plant in the U.S.A.totalling over 600,000 de- 
veloped horse-power, and involving about $125,000,000 invest- 
ment—proved financiaily unprofitable. It is stated that most 
of these failures have resulted from mistakes of engineers, 
especially in estimating the quantity of water available (the 
errors ranging from 30 to 200 per cent.), and in estimating 
the cost of development (some of the projects costing nearly 
twice the sum estimated). The possibilities of power develop- 
ment from coal must always be considered, both as regards 
direct competition with hydroelectric energy and as a means 
of supplementing the latter ——_ periods of low water. 
Naturally it is the low water flow which determines the 
maximum output which can be supplied continuously by a 
water-power station. Estimates should be based on records 
extending backwards for as many years as possible, and the 
normal ratio of flood to minimum flow must be determined. 
Owing to the vast natural storage capacity of the Great Lakes, 
the St. Lawrence river has a more uniform flow than any 
other large river in North America or probably in the world, 
the ratio of flood to minimum flow being only 2 to 1. On 
the Winnipeg river, above English river, the ratio is about 
6 to 1; on the Ottawa river and on the Pend d’Oreille river 
(B.C.) it exceeds 15 to 1; on the Delaware river at Port Jervis 
(N.J.), it is 375 to 1; and there are, of course, many 
streams draining quite large watersheds which dry up during 
the summer. The importance of studying records relating 
to as long a period as possible is illustrated by the fact that 
the ratio of flood to minimum flow in the Columbia river at 
Dalles (Oregon) was 28 to 1 average for 37 years, and 
only 15 to 1 during the five-year period ending 1915. Ob- 
viously it would be easy to make serious mistakes even by the 
conservative application of data collected during a period of 
five years. Similarly a single century-old instance of back- 
flooding may condemn a proposal to dam a stream. Another 
point which is emphasised in the present report is the im- 
portance of making the preliminary installation of dams and 
other main works with regard to the possible future develop- 
ment of more power than is at first required. Often a partial 
development unwisely planned has made subsequent full- 
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development impossible save at prohibitive cost. The data 
and explanations given in this report make it easy for the 
engineer, and even for the non-technical financier, to deter- 
mine how much useful information there is available con- 
cerning a proposed development, and to check the funda- 
mental figures of flow, head, and storage on which depends 
the possible success of the scheme. Reliance should be placed 
only upon actual measurements, and great caution is needed 
if meteorological records are not available for a period of at 
least ten or fifteen years. 

The voluminous data concerning the principal streams of 
British Columbia are, naturally, quite unsuitable for treat- 
ment in abstract. The province is divided into five main 
divisions, viz., t heColumbia river and its tributaries; the 
Fraser river and its tributaries; Vancouver island; the main- 
land Pacific Coast north of the Fraser (including the Skeena, 
Nass, and Stikine); and tributaries of the Mackenzie river. 
For each river and its chief tributaries, tables are presented 
specifying the watershed, head, and probable horse-power, 
and giving notes concerning the character of the ground and 
the probable method of development. In addition, there is 
a large number of tables of meteorological and hydrometric 
data and others referring to publications of all sorts bearing 
on water-power development in this district. In round figures 
there is from 2 to 3 million 24-hour horse-power available in 
the province, but this total must be considered in relation 
to a great number of factors and conditions which are enu- 
merated in the report. 

Needless to say, the report is absolutely indispensable to 
anyone concerned with hydroelectric projects in British 
Columbia and with the related subjects of domestic and 
municipal supply, agriculture and irrigation, navigation, 
fisheries and riparian rights. The report has also a wider 
function in that its preliminary chapters deal so admirably 
with general questions of water power legislation and policy, 
with the importance of maintaining the balance of Nature, 
and with the fundamental distinctions between water and 
water power. No pains have been spared to prevent the in- 
experienced or the unscrupulous promoter from foisting upon 
the public, projects which are commercially or both technically 
and commercially unsound. Whilst there are enormous quan- 
tities of water power still undeveloped in various parts of 
the world, it is also a fact that a large percentage of this 
power cannot be developed economically under conditions 
existent now, or likely to be existent, within the next 
century or so. It is desirable that water power be 
developed fully wherever this is economically possible, 
but, on the other hand, it must be remembered that 
“most of the best sites are already developed or held by 
various interests for future development,” and that the 
residual power available for development with undoubted 
profit is strictly limited. Water-power rights should, there- 
fore, be granted with circumspection and under proper safe- 
guards. The dissemination of generalities concerning enor- 
mous amounts of potential water power is too often part of 
a plan to make easy the acquisition, by interested parties, of 
the most coveted privileges. 


HYDROELECTRIC POWER TRANSMISSION 
FROM SWITZERLAND TO FRANCE. 


In the Revue Générale de l'Electricité for May Ist an account 
is given of a scheme which was carried out in 1918-19 to 
enable the Compagnie Lorraine d’Electricité to receive a 
supply of energy from the power station of the Société Motor 
de Baden, at Goesgen, on the river Aar. The distance is 
185 kin. (115 miles), and the pressure adopted was 110,000 
volts, though provisionally the service is being carried on at 
70,000 volts. ‘The project was formulated under the pressure 
of war requirements at the beginning of 1918, by the Com 
pagnie Générale d’Electricité, at the request of the Ministry 
of Munitions, and took the place of a previous scheme which 
had become unrealisable owing to the war; the frontier was 
to be crossed at Delle, near Belfort. The French and Swiss 
constructors were helped in obtaining the necessary material 
by the Motive Power Department of the Ministry, which 
enabled them to secure uniformity and quick delivery. The 
work was begun in July, 1918, and was completed in one 
year, the line being put into use on August 10th, 1919. The 
power to be transmitted was 20,000 H.P., necessitating a 
pressure of 110,000 volts, in order that with a power factor 
of 0.8 at Pouxeux, the transformer station of the Lorraine 
Co., the ohmic losses on the 185-km. line should not exceed 
10 per cent., or the pressure drop 15 per cent., and the line 
was built for that pressure; but in order to supply the 70,000- 
volt network of the company without delay, the latter voltage 
was adopted for the time being. 

The power station employs a fall of 17 m. (56 ft.) and a 
flow of 350 m.* (12,360 cu. ft.) per second; it contains six 
sets of 7,600 H.P. each, out of eight provided for, and generates 
at 8,000 volts, 3-phase, 50 cycles per sec. 

The line traverses mountainous and wooded districts, with 
about half its length in each country; at the frontier post at 
Delle the wy 4 is metered. The highest point reached by 
the line is at Belfahy, in France, 825 m. (2,700 ft.) above 
sea-level, but it attaing nearly the same elevation in Switzer- 
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land. It is carried on steel towers, and consists of three copper 
cables of 73 mm.” (0.12 sq. in.) cross section, supported by 
suspension insulators. A steel cable of 40 mm. : (0.062 sq. in.) 
cross section is suspended above the line and earthed at the 
masts. On the ground that the insulators are the weak points 
of a high-pressure line (45 per cent. of line faults are due 
to them} long spans were adopted, the most economical being 
found to be 180 to 200 m. (600 to 650 ft.); in some cases it 
was necessary to use a span of 300 m. (1,000 ft.), and on the 
Swiss side even upwards of 500 m. (1,600 ft.). 

Two types of towers were used, one for straight runs and 
the other for anchoring and angles. The former has a 
safety factor of over 3, but at road crossings the span is 
shortened to give a factor of safety of 5; the weight of this 
tower is 1,300 kg. (2,866 lb.). The anchor tower weighs 2,500 
kg. (5,512 lb.), and in both cases the tower is constructed in 
three sections bolted together. The height of the towers is 
19.7 m. (64.6 ft.), and the lowest conductor is slung at 14 m. 
(46 ft.), so as to give a clearance of about 7 m. between the 
lowest point of the span and the ground. All the towers 
are fixed into concrete foundations. The conductors are sus- 
pended at the corners of a triangle measuring 3.25 m. (10.7 
ft.) vertically, and 4.5 to 4.75 m. (15 to 15.6 ft.) on the other 
sides. To avoid possible contact between the cables, the sup- 
ports of the two on the same side are staggered 500 mm. 
(20 in.). Each tower is provided with a copper earth-plate 
400 by 300 by 2.5 mm. (16 by 12 by 0.1 in.). At railway 
crossings the cables are supported inside «a rectangular lattice 
frame, with double chains of insulators. 

Each chain consists of eight porcelain disk elements as a 
rule, but a ninth is added at anchor or angle towers; each 
disk is 250 mm. (9.84 in.) in diameter and weighs 3.6 kg. 
(8 lb.). The complete chain is 13 m. (4.26 ft.) in length. 
The breaking strain is 4.200 kg. (9,260 lb.), and brush dis- 
charge commences (over one element) at 50 Kv.; sparking-over 
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takes place dry at 70 KV., wet at 47 Kv., and piercing under 
oil at 90 KV. With six elements, wet, sparking-over com- 
mences at 173 Kv., and 4 complete chain of eight elements 
withstands over 350 KV. 

The copper cables ete a resistivity of 1.78 microhms per 
cm. = 20 deg. C., and a breaking-stress of 36 kg./mm.? (51,000 
Ib. per sq. in.). The working stress does not exceed 8 kg./ 
mm. re (11,400 lb. per sq. in.). The Schlick coupling pa 
is used for joints. 

Anchor towers are provided at intervals of 1,000 to 1,200 m. 
Clearance avenues have been cut through the woods, so that 
a tree cannot fall on the line. 

The line on French territory required 850 tons of steel in 
542 towers, &e., of which 434 were of the straight-run type; 
200 tons of copper, 29 tons of steel cable, 19,000 insulator 
elements, and 1,200 tons of cement. In the early stages the 
line was built by the labour of Kabyles and Moroccans, until 
demobilisation took place. 

Sectioning stations are provided at four points, dividing the 
line into sections of about 20 km. (12 miles). At the receiving 
station, Pouxeux, electrolytic lightning arresters are installed 
in the open air. At the connecting station, at Delle, ~pro- 
vision is made for putting in parallel the water-power station 
at Goesgen and the steam-power station of the Lorraine Co. 
at Vincey, for breaking the circuit, and for measuring the 
energy transmitted. The lines first pass through reactance 
coils combined with horn arresters, with three spark gaps, 
and a resistance of 10,000 ohms per phase. These are mounted 
on an external terminal derrick. Inside the station, on the 
upper floor are reactance coils, isolating switches ,and cut-outs 
for the instrument transformers. On the ground floor are 
the circuit-breakers, and instrument transformers. 

Telephonic communication is provided at all terminal and 
sectionising stations. 

It is interesting to note that parallel running between the 
steam station at Vincey and the plant at Goesgen, 230 km. 

apart, is effected without any difficulty. 


AUTOMATIC TRAIN CONTROL. 


AN initial installation of automatic train control has recently 
been completed on the main line of the C.R.I. & P. Railway 
between blue Island and Joliet, Ill., U.S.A., 21 miles of double 
track in dense passenger and "freight traflic territory. The 
apparatus was designed and manufactured by the Regan 
Safety Devices Co. (Inc.), of New York and Chicago. 

According to-the Railway Review, the control system con- 
sists of two elements; the locomotive and tender equipment 
includes a shoe mechanism, speed controller, electro-pneumatic 
valve, relay, battery, and release switch. The roadside 
apparatus consists of a ramp located by the side of the track, 
battery, and relay, connecting the existing signal system. 

The system embraces automatic speed control, as well as 
automatic stop features. It is of the intermittent electrical 
contact type, but arranged to carry continuous speed control 
through caution territory. In other words, having been actu 
ated to provide speed control, it operates to restrict the speed 
of the train to a predetermined rate until conditions again 
necessitate unlimited speed or the train to stop, as the case 
may be, depending upon the position of the next signal. The 
speed controller is rigidly bolted to the end of the axle of 
the pony truck wheels and is contained in a dust-proof hous- 
ing. It consists of a centrifugal governor arranged to open 
and close a circuit at any predetermined speed, which is set 
depending upon the class of traffic to which the locomotive is 
assigned. Connection is made to the controlling circuit 
through a stationary junction box to which is connected a 
flexible conduit; a ball bearing is provided to reduce friction 
to a practicable degree and to permit free movement of the 
condulet. 

The electro-pneumatic valve, located at a point convenient 
for connection to the air brake system, operates in response 
to an electro magnet, and controls ‘the brake pipe pressure and 
the reservoir supply to the engineman’s brake valve. When 
the magnet is de-energised, the valve reduces the brake pipe 
pressure to ensure a service application of the brakes; 
at the same time it restricts the reservoir supply, so that the 
brakes cannot be released by the engineman’s brake valve. 
The brake Pp pressure may, however, be still further re- 
duced by the engineman in the same manner as with the 
conductor’s emergency valve. 

The shoe mechanism consists of a stem, a circuit controller 
and a cylinder housed in a substantial steel case which is 
rigidly bolted to the arch bar of the tender truck or to the 
trailer truck of the locomotive, as the case may be. The 
shoe is held in position and in contact while moving over 
a ramp by means of brake pipe pressure in the stem cylinder, 
to which the brake pipe is connected. The stem is cored, 
so that should it be broken, a service application of the brakes 
would result. The shoe circuit controller operates to substi- 
tute, in a normally closed circuit, energy from the roadside 
battery for that from the storage battery carried on the 
locomotive, also to transmit current of the proper characteris- 
tic from the roadside battery to actuate the locomotive ap- 
paratus and control the train consistent with the indication 
displayed by the block signal. 

The storage battery is of the portable lead type and consists 
of five eclls of 80 ampere-hours capacity, operating through 
resistance. 

The relay is of a 3-position type connected into the circuit 
so as to repeat the position of the signal by means of electric 
currents of the several characteristics as may be transmitted 
by the roadside and locomotive apparatus. 

The ramp is made up of angle iron, with a copper insert, 
suitably mounted upon cast iron supports which are rigidly 
bolted to the standard cross ties, a wood block separating 
the ramp iron from the support castings. This ramp is 
patented and very different from any ramp used elsewhere. 
It is 120 ft. long, and is located approximately 160 ft. in 
front of each signal. The ramp and the track are so connected 
with the signal system as to cause the signal to assume the 
stop position in case, for any reason, the ramp circuit is 
de-energised. 

The signal system with which this train ‘control system is 
operated is of the 3-position, D.c., upper quadrant, bottom- 
post mechanism, semaphore type operated by polarised line 
circuits. “The relays and terminals for the ramp circuits are 
housed in the signal case or in a special relay box bolted 
thereto. Connection from the mechanism to the ramp is made 
through conduits. 

In the operation of this system an application of the brakes 
is made by the automatic control apparatus when any of the 
following conditions exist: (a) W hen a train passes a signal 
in the caution position at an excessive speed. (b) Whenever 
a train exceeds a predetermined speed while running in a 
caution block. (c) At a stop signal, or when a block is 
occupied. 

When an application of the brakes is made by the auto 
matic control apparatus, release may be made with the 
system in service only :— 

1. By automatic release. as in caution block territory, when 
the speed is below a predetermined point. 

2. By automatic release, as when passing from caution block 
territory to a clear block. 

3. By the engineman operating the release switch to pass 4 
stop signal. 
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In the third case the train. may then proceed, but only 
under automatic speed control, until the next block signal 
is encountered, when, if the block be clear, unlimited speed 
will be automatically restored. ‘ 

No part of the automatic train control system is located in 
the engine cab, its operation being entirely independent of 
the engineman. It does not in any way interfere with the 
control or operation of the train by the enginemen so long 
as he obeys signal indications. It is intended to operate if, 
for any reason, the engineman fails. 


CORRESPONDENCE, 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


The Glory of the Day’s Work. 


Will you kindly allow me to say how very much I appre- 
ciate the article by ‘“‘ Femina” in your issue of June Lith, 
1920, on ‘* The Glory of the Day’s Work.”’ 

If the sentiments therein expressed were firmly implanted 
in the hearts of everyone taking any part in the industrial 
life of our nation, and if one and all could realise the value 
of a day’s work conscientiously accomplished, both to them- 
selves and the community at large, most of our labour 
troubles would vanish, and a spirit of contentment with ‘ our 
daily round and common task,’’ would prevail. 

I consider the article to be of great value in view of the 
present unrest prevailing. 


Jay Gee. 
June 16th, 1920. 


The Electro-deposition of Iron. 


My attention has been called to the article on the electro- 
deposition of iron appearing in your paper. 

I should like to point out that the process originated in 
my works here. Some undersized gauges for tail shafts for 
the Admiralty were built up here, with very satisfactory re- 
sults: This was communicated to the Air Board, with the 
result that a number of officials visited my works at Sunbury, 
and the process was taken up by them and developed for a 
variety of purposes during the war. 

Sherard Cowper-Coles. 

Sunbury-on-Thames. 

June 9th, 1920. 


Single-phase Meters on Three-phase, Three-wire Systems. 


With reference to the article in the Review of June llth 
re ‘Single-phase Meters on Three-phase, Three-wire Systems,”’ 
Mr. Solomon. states a fact which ought to be well known to 
all qualified engineers who have to deal with measurement 
of a.c. power. He points out that the proper method is to 
use two single-phase meters connected on the two-wattmeter 
principle, or a three-phase two-element meter. He omits to 
mention the fact that three-phase power in a balanced three- 

hase three-wire circuit can be measured by creating an arti- 

cial neutral point by means of a star resistance and the use of 
a single-phase meter having a constant of 

_ If £ is the star voltage and 1 the current in the correspond- 
ing meter element, the single-phase meter will read RI cos ¢. 

The total power will be 3 EI cos 

Hence if the meter is geared so that the dial reads three 
times the power actually measured, the total three-phase 
power will be registered. 


Glasgow. 
June 15th, 1920. 


4. Henderson. 


A Technical University. 


Your editorial comment on the recent meeting for the 
a pg of a technical university in London calls for some 
reply. 

_ I will say little with reference to your views on the mean- 
ing and function of a university, except that these views are 
slowly dying out, but the point that I do wish to raise is 
in what manner the University of London fulfils your ideal. 


.Where in this University ‘‘ itself” is ‘‘ the polish which ws 


imparted by constant association with one’s fellows in the 
atmosphere inherent to a university’’? It may be found 
in some of the recognised schools of which the Imperial 
College is one group. 

The degrees of London have been maintained at the highest 
standard, and are everywhere accepted as second to none, 
yet however highly, one values the London degree, one cannot 
but remember that jt may only represent a series of examina- 
tions without the solid background of a college training. In 
my early days, we at the Royal College of Science were taught, 
[ think wrongly, to undervalue these diplomas; and some 
of us only regarded the University as a store for serving out 


The present need is to provide a technical degree on a par 
with the bachelor, master, and doctor's degrees of the ordi 
nary universities and known by these names and abbrevia 
tions, so that the ordinary commercial man and the man 
about town can understand something of the training of the 
holder without having to carefully obtain information of the 
relative merits of the A.R.C.Sc., A.K.C., B.Se., &. In 
provincial centres, as far as I know, the modern universities 
fulfil the needs of the times, but in London the case is 
wholly different, for here we have a large group of colleges 
combined for the purpose of technical education, more power- 
ful than the University, and yet without the special privileges 
of a university. 

Now, sir, having shown that the University of London 
(fait accompli) does not fulfil your own ideals as a university, 

hope you will give the Imperial College of Science your 


* influential support in its claim for a charter. 


F. Peake Sexton. 
Westminster. 
June 15th, 1920. 


[We refer to this subject in our leading columns.—Eps. 
Exec. Rev.) 


What is the Contractor Doing? 


I have read with great interest the article which, under the 
above heading, appeared in your issue of June 4th, and from 
many years’ experience can fully endorse the remarks of your 
contributor. 

** Electra,” in his reply last week, agrees that there is every 
prospect of a great boom in electric cooking, but prefers 
to wait until the manufacturer has created the demand before 
doing anything himself to foster it. 

This sums up the situation exactly, both are waiting for 
each other, with the result that much profitable business is 
lost. Have neither of them heard of ‘‘ Co-operation ’’? 

If this can be accomplished there will then be no need for 
further articles like the above, and I venture to suggest that 
their various associations could do much good by putting this 
subject on their agenda for discussion. 

In the meantime the manufacturer can greatly help matters 
forward by providing the contractor with attractive show- 
cards and non-technical pamphlets. He needs these to make 
sales as much as a miner does his pickaxe to obtain gold. 

The contractor for his part must carry stocks, for it is most 
essential he should be in the position to satisfy his customer 
immediately, otherwise the opportunity may be lost. 

With only these two things accomplished, sales will flow 
faster, but it still needs the high explosive of organised pub- 
licity to create the mighty volume, and this, in my opinion, 
can only be done by the co-operative efforts of the various 
associations. 

What have they to say on the matter? 


June 2st, 1920. 


A. G. Blake. 


Your articles headed ‘‘ What is the Contractor Doing,”’ and 
the subsequent correspondence interests us very greatly. 

We feel that the contractor has, in the past, developed the 
wiring and engineering side of the business only, for the 
reason that the necessity of electric labour-saving appliances 
in the home was not apparent in view of the fact that domestic 
labour was plentiful and inexpensive. Now conditions have 
changed—domestic help is scarce and costly—those fortunate 
enough to secure any, must do as our American cousins have 
done in necessity, viz., purchase electric labour-saving ap- 
pliances to retain. the help—those less fortunate must have 
similar appliances to get along without it. In view of this 
**double market ’’ which is crying out for appliances to aid 
domestic conditions, we are absolutely confident that the 
contractors will not fail to reorganise and develop the com- 
mercial sales side of their business, even more energetically 
than their friends in the States, who a few years ago, utilised 
their shop windows as more or less “ rubbish dumps,”’ but are 
now second to none as merchandising display windows. We, 
as manufacturers realise that without co-operation nothing 
worth while can be accomplished; hence our reason for having 
representatives continually in America keeping up with the 
times, and profiting by what has already been done. Now 
we have ready some of our co-operative sales help for the 
contractors’ use, which will enable them to make good window 
shows of labour-saving appliances which will appeal to the 
womenfolk of this country. 

It may interest your readers to know that we have com- 
plete window display material, showcards, life-size cutouts; 
also we are willing to loan electros to assist their local adver 
tising, and supply advertising folders for distribution. This 
is only the beginning of what we intend to do to assist our 
contractor friends in their task of building up a sales organisa- 
tion, which most certainly is necessary to them if they are 
to do their part in supplying the existing demands. The 
electrical contractor is as shrewd a business man as there is, 
and will most certainly profit by the unexpected opportunity 
which has arisen, antl he will do his share and thoroughly. 


L. G. Hawkins & Co. 
London, W:0. 
June Dst, 1920. 
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Non-Union Labour and Supply Undertakings. 


On behalf of the Rochdale Branch of the E.T.U., I am 
pleased to note that District Council, No. 10 Area (Greater 
London), is taking the same standpoint as we did on March 
Ist, 1920, and may say that it has been a great advantage 
to our membership, since our members on the: supply staff 
refused to connect any job or installation done by plumbers 
and non-unionists. As noted in another part of your valuable 
journal, the Rochdale supply undertaking has established a 
record in lighting consumers during the year, and placed 
£5,000 to relieve the rates. We hope every E.T.U. branch 
will adopt this stand, which will guarantee quality and work- 
manship to consumers. 

H. Turner, 

Rochdale. Secretary. 

June 19th, 1920. 


Technical Works. 


Referring to the article of Mr. Purday, which appeared 
in your issue of April 30th, pressure of business at that time 
caused that particular issue to be put aside for later con- 
sideration ; if not too late, I would lke to make a few com- 
ments. 

I fully appreciate Mr. Purday’s feeling in the matter, having 
myself helped to get out technical work. 

Generally speaking, when searching through technical books 
for any special information, one obtains, say, one ounce of 
hard fact out of 4 or 5 lb. of extraneous matter, which causes 
the cost to be considerable. 

There are several books which, although very valuable in 
themselves, are too expensive to purchase for the small amount 
of special information in each. 

Some works also which come out annually should be re- 
edited, and if before they were issued, the editor or compiler 
of such books would communicate with engineers (dealing 
practically with the various subjects) he would often obtain 
valuable assistance. 

I know of one book which I sent for, and after some diffi- 
culty I found one paragraph dealing with the particular 
subject in which I was interested. ‘Ihis paragraph was in- 
correct and out of date. 

There are very few books dealing specifically with one 
subject or branch of engineering, probably because the demand 
for them would not be satisfactory. Even when such a book 
is compiled, it is very advisable to carefully consider every 
page before issuing a new edition, as during the past five or 
six years there have been many changes. 

For instance, in 1914, a technical book dealing with a 
certain speciality was issued, and a surplus stock of matter 
printed (but not bound up) ready to make up another edition 
in the following year, but in 1919, when a new issue was 
imperative, the surplus sheets were found to be very trouble- 
some, owing to altered conditions, and it was necessary, for 
the time being, to insert a supplement; it now means an 
entire revision, and practically a new book. 

Mr. Purday’s suggestion that the date should always be 
inserted is very necessary. [ adopted the plan of printing 
the year of issue on the cover. 

I enclose copy of the technical book referred to, which 
perhaps you will forward to Mr. Purday. 

Fred Bland. 


Sheffield. 
June st, 


Government Waste. 


In the Press at the present moment public attention 
is being directed to a series of articles under the above head- 
ing. While these are drawing forth criticisms from all 
quarters it would be entirely misleading for the public to 
consider that such wilful waste takes place in all Government 
departments, regarding the wages of their employés. 

Some time ago an article in the Review drew attention to 
the fact that certain individuals employed by the War De- 
partment in their power stations had not received any benefit 
under the E.P.E.A. Award No. 9,281. However, after more 
than 12 months’ delay, these individuals were put in receipt of 
the above. 

It would be interesting to know whether the Minister of 
labour is aware of his sanction of an additional £30 per 
annum to be added to the above award. Up to the present 
it is a minus quantity, as far as the W.D. stations are con- 
cerned. 

The same article also made reference to the workers now 
coming under the Whitley Council scheme. 

The previous increases of 5s., 3s. and 3s., granted to these 
men has in practically all other concerns been paid, but not 
so to the workers of the War Department, as will be seen from 
the following. 

Some weeks ago a conference was held between delegates 
of a certain union and a representative of the War Office to 
settle the question of wages. However, after the representa- 
tive was informed that certain parts of the district had re- 
cognised the claim, the conference closed, the only result 
being a waste of time on both sides, as nothing is forthcoming. 

It ig argued that the party which approves and sanctions 
these awards cannot také the lead, therefore, the humble 
employés must sit tight and “wait and see” if is 


anything left after the squandering is finished. The upset 
and discontent in various central stations between employer 
and employed cannot be wondered at when the very thing 
we are striving to conquer m this country at the present 
= being put into practice by these Government depart- 
ments. 

But there is an end to everything, the inevitable clash is 
bound to come sooner or later, and the Government, as in 
the majority of cases, must be considered as the ringleaders 
of the present dissatisfaction amongst workers. 

Otozel, 


Distribution Mains for new Housing Schemes. 


The article in your issue of the 18th inst., by Mr. Wilson, 
— superintendent of Maidstone, is most valuable and 
timely. 

The very arrangement of the new colonies, giving as it does 
more space between the houses and more irregular outline 
than the stereotyped form of street, increases the cost of ser- 
vice work, and consideration of this distribution problem to 
small properties is urgently required. 

Some years ago an opportunity arose for providing elec- 

tricity supply to a new and comparatively large estate of small 
villas, built, however, on comparatively old-fashioned lines; 
that is to say, in rows, and with small gardens. 
_In this case the supply was distributed in the form of 
single-phase a.c., and the method adopted—which proved 
inexpensive and satisfactory—was to lay down each side of 
each road one lead-covered armoured cable consisting of four 
cores, two outers and one neutral for balanced three-wire 
single-phase supply, and in addition one switch wire for public 
lighting. 

This cable was not looped into the houses, services being 
put on in the old-fashioned manner with ‘‘T”’ joints. 

The public lamps were also connected in the same way, 
but through the switch wire so that a large number could 
be turrned ‘‘on’”’ and “‘ off’ in groups from a central point. 

At the junctions of roads a public lamp was fitted, the post 
having a special and enlarged base containing simple fink 
gear to which the various cables at that point were brought, 
constituting in fact a small feeder pillar. 

This arrangement worked very well, permitting services 
to be put on from time to time with minimum expense, made 
sectionising and testing easy, and provided for an inexpensive 
form of -street lighting control. 

The provision of a small switch wire in the main cable was 
probably not new, but is certainly worthy of attention even 
if public lighting is not immediately required, as the extra 
cost is very small. There are perhaps manufacturing diffi- 
culties in including the small switch wire in a cable of which 
the other cores are relatively large, but for the requirements 
of the ordinary housing colony, runs of 4 to 4 mile from 
transformer kiosks, and work of that kind, the method offers 
many advantages. 

The British Electrical Development 
Association, Inc. 
London, W.C. 2. 
June 1920. 


Situations Vacant. 


With reference to the correspondence appearing in the 
ELERTRICAL REVIEW with regard to the use of box numbers by 
advertisers, I think that it will interest your readers to con- 
sider the question from the advertiser’s point of view. 

I wish first of all to state that I am not an employer, but 
an employé (also a trade unionist) engaged by a large firm 
of engineers. Amongst my duties for my principals I have 
to engage assistants for various positions. 

During the past years, having read many letters in the 
EvectricaL Review on the much-debated subject of usin 
box numbers by advertisers, I sided with the views expres: 
by your many correspondents, that this system of advertising 
vacant positions was a pernicious one. I therefore determined 
when advertising to use my firm’s name and address; but 
after a few trials I had to revert to the box number again, 
as the results obtained by giving a name and address can 
hardly be credited. In reply to an advertisement, I have 
received at times hundreds of applications for a job, and then 
the trouble commences. Customers and friends will telephone 
or write asking that their friend Mr. So-and-So should be 
given the appointment, rarely discriminating whether the 
man’s qualifications are suitable or not. I am not exaggerat- 
ing when I state it is the rule rather than the exception to, 
get a large number of these appeals, and in addition, although 
an advertisement may distinctly state that application is to be 
made by letter only, applicants from near and far will .per- 
sistently call, resulting in a great loss of time to themselves 
and the advertisers. Now, most of the firms that use a hox 
number are manufacturers. and from the above facts one can 
easily realise it would not be good policy on their part to risk 
the goodwill of various customers and their friends by creat- 
ing disappointment. 

Again, on the question of ‘‘ state salary,” I am afraid that 
this is primarily attributable to certain applicants, who, when 
applying for a position, apd where a definite salary is offered, 
culidddeur to estate the job by offering to take it at a lower 
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figure. I am sorry to state that in my experience I have had 
such offers. Needless to state, with any reputable firm these 
applications find their way to the waste-paper basket. How- 
ever, in these days, there should not be any trouble in the 
question of ‘‘ state salary,”’ as every staff engineer should join 
either the E.P.E.A. or the S.T.E., whose officials will assist 
them in every way on this particular point. My view is, that 
where an applicant replies to an advertisement under a box 
number he is fairly sure of a square deal, since his application 
is considered on his merits alone. 
Resident Engineer. 


[This correspondence is now closed.—Eps. Erec. Rev.] 


Staff Salaries and Conditions of Service. 


In the Execrrica, Review of June 4th appeared a leading 
article headed “* Situations Vacant,’’ which, after commentin 
pithily on some of the practices of certain employers, ae 
in invitation to the Society of Technical Engineers to abandon 
its secretive attitude. In the same week’s issue of The Elec- 
irictan there appeared two leaderettes referring to the recently- 
imade agreement between the employers and staffs of the 
electrical supply industry. The latter of these two articles 
sounded a note of warning about the dangers of standardisa- 
tion of salaries. 

During the last few months such comments, usually brief, 
and directed towards one particular section of the general 
problem, have become increasingly common, but so far no 
zeneral résumé of the whole subject covered by the title above 
has appeared in any of the technical papers concerned. 

[ think we are justified in assuming from the evidence that 
the engineer, both electrical and mechanical, long-suffering 
though he may be, is at last becoming vocal under the pres- 
sure of conditions which, bad as they have been during the last 
two decades, are fast becoming almost intolerable. 

There is a deal of confused thinking about the subject, and 
it will be my attempt in this article to focus attention upon 
what appear to be the fundamental points requiring con- 
sideration. 

[ think that the following summary will meet with the 
agreement of all concerned :— 

|. That in relation to other professions and businesses de- 
manding the same degree of education, training and sense 
of responsibility, the electrical engineer was very poorly paid 
even before the war, and his pom mah of service were often 
unnecessarily harsh. 

2. That advances of salary, especially in the higher grades, 
during the last five years, have been totally disproportionate 
to the increase in cost of maintenance of a home and family, 
and conditions of service have deteriorated rather than im- 
proved. 

3. That only by raising the remuneration and improving 
the conditions of service of the average man shall we obtain 
a contented staff fitted to give its whole mind to its special 
task of increasing the efficiency of the joint action of Capital 
and Labour. 

4. That whatever the defects and dangers of association may 
he it is an incontrovertible fact that association with other 
individuals and groups is usually necessary before any improve- 
ment in the conditions of the general mass of those affected 
can be secured. 

5. That failing the central station staffs, which are repre- 
sented by the E.P.E.A., no section of the industry has a staff 
association which is of the slightest use to it. 

It may be said that the S.T.E. represents other sections 
of the industry, but it is at least doubtful whether this is 
really the case or not. In the opinions of many engineers 
who have watched the operations of this concern, both from 
the inside call te outside, it seems clear that as at present 
constituted and directed, this society is likely to be of very 
little use. I would go further, and would say that personally 
| have come to the conclusion that the symptoms indicate 
that it has fallen a victim to an infantile form of that most 
insidious of all association diseases, namely, paralysis. 

In evidence of this, I call attention to the apparent abandon- 
ment by its Council of all attempts to adequately control the 
actions of its paid servants, and its failure to publicly pro- 
claim a definite policy and secure the help of the technical 
journals and friendly employers. 

The Society’s public, or rather semi-public utterances, are 

chiefly noticeable for their contradictory character, and the 
fact that they never by any chance indicate that there is 
any real guiding principle or inspiration behind its efforts. 
\t one of the propaganda meetings which I attended, the 
speakers, almost without exception, voiced adherence to a 
policy which it is complimentary to describe as wholly op- 
portunist and unworthy of any association with any real idea 
of its own dignity or that of its members. 
_ I fear that at present the S.T.E. is not merely useless, but 
is actually dangerous, because it is still occupying the time 
of men who might more usefully help a real and progressive 
association, and it is.at the same time making enemies even 
amongst those employers who sympathise with the legitimate 
aims and objects of the profession as a whole. 

In this connection it must not be forgotten that whilst 
many employers show that they fully appreciate the position, 
they, after all. are in the minority, and are restricted from 
fiving full to their views by the force of competition, 


and occasionally by the operations of their various employers’ 
associations. 


The central station staffs agreement referred to above, | 


should be welcomed by all electrical men, for the reason that 
if salaries and conditions can be improved in this branch, 
bound down as it is by limitations on its charges for services 
rendered, &c., these improved salaries will eventually form 
the base for further improvement in the other branches of 
the industry which are not so bound. 

It may be argued that this will further increase the cost 
of manufacture, and contribute to the much talked of forth- 
coming “‘ slump,’’ but it does not seem to be generally realised 
that the increases of ‘‘ staff’ pay in electrical manufacturing 
industries have had only a microscopic effect upon the tota 
cost of production. 

the Ktectrician, in the article referred to above, drew atten- 
tion to the dangers of standardising salaries, but surely this 
danger only exists if an attempt is made to bind down mem- 
bers of the association not to take more than the basic 
salary. I cannot, in the published reports referring to the 
agreement in question, find any indication that this stupid 
policy of the workmen's trade unions has even been con- 
templated. Provided that there is no such limitation it is 
obvious that the man above the average will still be able 
to command a higher salary than the basic rate, but whereas, 
if the normal rate were £500 he would have to consider him- 
self well paid at £750, he would probably have no difficulty 
in obtaining £1,100 to £1,200 if the basic rate became, say, 
£800 to £900, and so on throughout all the grades. 

I contend that wha tis required is a real live association 
governed and directed by men of reasonable but determined 
character, who could earn and maintain the respect of the 
employers’ representatives, and who would be able to com- 
mand the allegiance of their fellow employés. They must 
be men to whom principle means more than opportunism, 
and to whom secrecy as regards policy and negotiations is 
abhorrent. 

Further, I think that the efforts of all men who have the 
interests of the industry at heart should be directed towards 
making both employés, staff, and what is usually called 
Labour, realise that the technical and management staffs in 
the engineering industry (and for that matter in all industries) 
are, and must remain, a third party in industry. 

They cannot exist without Capital on the one hand, and 
Labour on the other; but nevertheless it is true that neither 
Labour nor Capital can produce anything without them ex- 
cept where the capitalists themselves possess both the neces- 
sary ability and time to direct their own businesses. Such 
cases are becoming more rare every year, although _many 
cases of partial direction still exist. ; 

The staffs cannot ally themselves entirely with Capital 
because they are after all in the position of workers, and 
they cannot ally themselves definitely with Labour, because 
they must stand as representatives or judges between Capital 
and Labour. 

They cannot serve the best interests of either Capital or 
Labour unless they are impartial and free to form and voice 
independent opinions, and they cannot be impartial if they 
are members of an association controlled by either Labour 
or Capital. Nor, being sufficiently conscious of their own 
strength and requirements, need they take up any such false 
position. 

Garton Le Roet. 

June 20th, 1920. 


[We regret that pressure upon our space compels us to hold 
over several letters until next week.—Eps. Etec. Rev.) 


Oversea Transmission.—Mr. Aarstad, chairman of the 
Norwegion Waterfall Commission, has been asked about the 
standpoint he had assumed concerning the possible transmis 
sion of electrical energy from Norway to Denmark. In reply. 
he is reported to have stated that the question had been put 
before the Commission for the expression of an opinion, and 
they had recommended the dispatch of a friendly reply to 
Denmark’s application for the appointment of a joint com- 
mittee. There was no doubt, he said, that Norway could 
yive a supply to Denmark, and the committee would have 
to consider the extent of such transmission, both technically 
and economically. He apprehended that the power would be 
very costly on reaching consumers in Denmark. 


Electrical Workers and the Military—Our Dublin ccr- 
respondent writes: In connection with the decision of Dublin 
dockers not to handle military munitions or equipment, 
the North Wall electric crane men last week refused to work 
the crane for assisting the military in the discharge of stores 
which had arrived from Southampton by the s.s. Agnes 
Duncan. The military then commandeered the electric power 
house belonging to the Dublin Port and Docks Board, but 
the employés there refused to work the plant, and it was 
intimated that if the military themselves attempted to do 
so, the entire electric power at the port would be stopped 
by the men, all the other crine-drivers refusing to work. This 
would have led to general dislocation. Ultimately the military 
withdrew from the power house, and the employés resumed 
work there as usual. Later. the military discharged the cargo 
of the Agnes Duncan with the aid of the ship's steam winches 
an derricks. 
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NEW PATENTS APPLIED FOR, 1920. 


15,8380. “ Electric wiring.” G. F. A. Stone. June 
ued J 15,857.“ Telephone systems." Western Execrric Co. June llth. 
exp y for this journal by Messrs. Szrrox-Jongs, AnD 5, “Pp a t i agms 
Chartered Patent Agents; $85, High Holborn, Landon, W-C.1- “ Process for manuiecture of, metallic, diaphragms, 
ee ee 15,862. ‘‘ Conversion of continuous or direct currents into alternating cur- 
15,316. “ Electric signalling systems.’ Western Exectric Co. June 7th. rents.” F. Bretsic. June llth. (Germany, March Lith, 1919.) 
15,317. “‘ Electrode-locking devices for electric welding machines."* 15,872. High-voltage electric installations." Siemens ScHUCKERTWeERKE. 
Ledwinka. June 7th. (United States, May 19th, 1919.) June llth. (Germany, July 30th, 1919.) 
15,326. ‘* Switch for electrical circuits." A. Messinger and L. Pap. June 15,888. ‘* Means for aa actuation of electric switches, gas cocks, 
&c."" G. Fintay. June 
15,335. ‘* Electrical fuses of the cartridge type." Merroro.itan-Vickers 15,902. “‘ Apparatus for protection of three-phase current circuits." C. 
Execrrica. Co. June 7th. (United States, oth, 1919.) Zorzi. June 
15,336. Automatic spark advance for magnetos.’’ B. Gousset. June 15,905. Electrical insulating bushings.”” F.M. Denton. June 11th. 
7th. (France, June 20th, 1919.) 15,909. “ Electrical transformers.” E. pe H. Duvat. June 12th. 
15,337. “* Contact-breaker for ignition magnetos."" G. B, Gousset. June 15,912. “* Device for aligning trolley wheels with overhead transmission 
7th. (France, June 20th, 1919.) wires.” June 12th 
15,338. “Collector ring for four-cylinder ‘wis without commutator.” G. 15,924. “ Primary galvanic batteries and electrodes and manufacture of such 
B. Gousset. June 7th. (France, June 20th, 19 electrodes,” E, W. Juncner. June 12th. (Sweden, June 17th, 1919.) 
15,344. Generation of alternating current.’ British THomson-Houston 15,935. ‘Electrical transmission systems.” A.M. Taytor. June 12th. 


Co. June 7th. (United States, October 29th, 1913, 


meters. British THomson-Houston Co. and A. P. 15,947. “Electrical transformers.” G. ScHrogper. June’ 12th. 


15,347. Electric lamps." British THomson-Houston Co, (General Electric 15,957. Tuning-instruments for wireless telegraphy and telephony.” H. P. 
Co.). June 7th. . Rees. June 12th. 


15,348. Mercury, &c., vapour electric Siicia Synpicate. June 7th. 15,986. Systems of propulsion.” British Tuomsox-Houston 


Co. and D. E. Jewerr. June 
15,349. Manufacture and production of graphite electrodes." Unitep ‘ 
Co., C. L. Hicoins and D. A. Prircuarp. June 7th. 15,987. Dynamo-electric machines."’ British THomson-Houston Co. and 


15,350. ‘“* Piezo-electric device." A./F. R. Corton and E. W. C. Russe. 


15,936. “ Electric lamp holders.”.. A. B. June 12th. 


June 7th. 15,995. “* Leading-in insulators." G. V. Twiss. June 12th. 
15,358. Arc lamps."" F. Porter and J. W. June 7th. 15,997. and ignition apparatus for internal-com- 
- bustion engines. Masts. June 12th. (United States, June 29th, 1917.) 


15,378. Transmission of messages, &c., by electrical means." Eversnep 
& Vicnotes and A. G. Moore. June 7th. 

15,380. “* Tubular electric condenser and method of manufacturing same." 
G. Guess. June 7th. (Switzerland, June 16th, 1919.) 

15,399. ‘* Electrical power transmission systems.”” A. M. Tayior. June &th. 

15,434. “Ignition apparatus for internal-combustion engines." 
CHANDLER. June &th. 

15,441. Electric furnaces." B. D. Kusurn (Norske Aktieselskab for PUBLISHED SPECIFICATIONS, 


Elektro-kemisk Industri Norsk Industri-Hypotekbank). June 8th. 


16,008. twin telephone and telegraph electric cables." C. R. 
Boiton and Brrrisn Insucatep & Heissy Casies, Ltp. June 12th. 


4, The sumbers in parentheses are those under which the specifications will be 
15,449. Electrical signalling-apparatus. W. L. Wacker. June &th. printed and Soridged, and all subseq P ge will be taken. 
15,468. Multi-phase machines."" Stemens ScHUCKERTWERKE. June &th. KE 
(Germany, December 14th, 1917.) 
15,478. Coupling for magnetos of internal-combustion engines.’"’ F. M avac. 
Papian and F. R. Ram. June 8th. _ 1,434. Mutti-speep ALTERNATING-CURRENT MOTORS. British Thomson-Houston 
15,485. ‘* Vibrating-apparatus for sound-signalling.”’ Stcna. Ges. June &th. Co. (General Electric Co.).. January 29th, 1916. (143,272.) 
(Germany, October 23rd, 1915.) 1918. 
15,498. “ Storage battery plates. F. Mownot. June 8th, 7,309. MACHINE-SWIICHING TELEPHONE EXCHANGE Systems. Western Electric 
15,517.“ Apparatus for electric transmission of angular indications.” A. Co. and L. Polinkowsky. May Ist, 1918. (143,277. 
L. Rawuincs and S. Warp. June 8th. ‘ 11,478. Exectric insuLation. Elektro-Material Ges. April 11th, 1918. 
15,544. Electrically-operated curtain-controlling mechanism." E. (143,280.) 
Curpstone. June 9th. = 1919. 
15,570.“ Electro-magnetic drill stand." L. R. Horne. June 9th. 3,693. Exectric rurnaces. W. E. Moore. February 14th, 1919. (143,292.) 
15,572. “* Overhead trolleys for electric tramways, &c., vehicles." T. 4,057. CouPLINGs FOR PROTECTED OR ARMOURED ELECTRIC CABLES FOR USE 
Buaney and D. Wittiams. June 9th. UNDER WAITER AND ELSeEWwuERE. V. C. H. Gibson. February 18th, 1919. 
15,576. ‘* Electric push-button switches.’’ E. N. Bray & Bray, Marknam & (143,308.) 
Reiss. june 9th. 4,065. REDUCTION OF DISTORTION OF HIGH-FREQUENCY CURRENTS PARTICULARLY 
15,587. Electric heating Soc. Anon. pes ErasBiissements L. APPLICABLE TO WIKELESS TELEPHONY. Western Electric Co. February 18th, 1919. 
Bisrior. June 9th. (France, February 5th, 1919.) (143,309.) 
15,590. ‘‘ Sparking plugs, couplings, terminals, &c."" J. I. D. and K. D. 4,387. ASSEMBLING OF ELECTRIC BATTERIES. London Battery Co. and E. W. 
Stevenson. June 9th. Clarke. February 21st, 1919. (143,322.) 
15,593. ‘* Electro-deposition of metals.’ R. W. Lawson and A. I. G. 4,509. ExecrricaL accumutators. CC. H. Worsnop. February 24th, 1919. 
Warren. June 9th. (143,327.) 
15,596. ‘‘ Combined electrical conductors and casing therefor.’ N. Prentice. 4,579. ARRANGEMENT AND CONNECTOR FOR JOINTING OF ELECTRICAL wires. J. S 
June 9th. Mollerhoj. February 24th, 1919. (143,328.) 
15,599. “* Device for supporting receivers of desk telephones."’ D. R. Loch. 4,745. Exectric coxnecrors. G. Duveau. March 18th, 1914. (123,770.) 
June 9th. P o 5,185. CUTTING AND WELDING METALS BY THE EcecTRic arc. C. G. Conradi. 
15,601. ‘‘ Sound producers and receivers."’ Sicnat Ges. June 9th. (Ger- March 3i:d, 1919. (143,331.) 
many, March 9th, 1916.) 8,943. ELECTRIC-LIGHTING SETS MORE SPECIALLY FOR USE WITH MOTOR-CYCLES. 
15,602, “Electric lamps."* British THomson-Houston Co. June 9th. Efandem Co., W.-Owen and F. Cutler. April 9th, 1919. (143,358.) 
- - ,358. 
(United States, November Seth, 197.) = . 10,197. MACHINES FOR MAKING BOBBINS FOR ELECTRIC BATTERIES, National 
15,631. “ Electrical measuring-instruments."’ A. Corgetin and Epison Swan Carbon Co. January 10th, 1918. (125,991.) 


Co, June oh. ‘ 10,198. MACHINES FOR MAKING BOBBINS FOR ELECTRIC BATTERIES. National 
15,632. “* Wireless telegraph valves. F. A. Cou.pinc and Epison Swan Carbon Co. January 10th, 1918. (125,992.) 

Co. fuse 10,644. ELECTRICAL TRANSMISSION DISENGAGING LocKk-switcH. J. J. Wheatley. 
15,646. “* Manufacture of thermo-electric metals and alloys.’ April 30th, 1919. (143,372.) 

Herazus Ges. June 9th. 
15,655. “* Electro-magnetic clutches and change-speed gearing.” Sir C. S. 

Forses. June 9th. 


11,123. CONTROLLING AND REGULATING SYSTEMS FORK DYNAMOS, APPLICABLE ALSO 
AS MOTOR-SIARTING systems. W. J. Richets. May Sch, 1919. (143,378.) 
12,613. PORTABLE ELECTRIC LAMP SPECIALLY ADAPTED FOR USE BY POLICE OFFICERS 


15,659. “* TeJephone apparatus.” P. J. Hackert. June 9th. on vuty. F. W. Dowty. May 20th, 1919. (143,387.) 
15,660. “‘ Signalling circuits.” P, J. Hackett. June 9th. 13,527. SPARKING PLUGS FOR INTERNAL-COMBUSTION ENGINES. L. Macquaire 
15,668. ‘ Electrical alarm clock.” C. C. Broucu. June 10th May 2th, 1919. (143,395.) 
15,673. “* Portable electric dust exhauster."" G. R. Bram. June 10th, 14,464. Surrort FOR ELECTRIC INCANDESCENT Lamrs. J. P. Johansson. June 
(France, January 17th, 1914.) 6th, 1919. (143,404.) 
15,679. “‘ Electric step-by-step, &c., motors." C. L. Wacker. June 10th. 14,977. Wire COUPLINGS FOR SPARK-PLUGS. Soc. Anon. des Automobiles «1 
15,687. ‘‘ Electrical contacts for fuse boards, distribution boards, &c.” B. Cycles Peugeot. July 23rd, 1518. _(130,321.) 
Quarmsy. June 10th. 15,€80. REGULATING-SYSTEMS FOR DYNAMO-ELECTRIC MacHINES. W. J, Rickets. 
15,692. Electro-magnetic mechanism."’ C. L. Warker. June 10th. June 16th, 1919. (143,413.) 
: 15,700. ‘“* Electric switches.” A. Curistre and R. Metcarre. June 1th. 15,116. Execrric swircnes. Benjamin Electric, Ltd. September 13th, 1918. 
15,704. “ Electric switches."" E. Boiton.and the Coventry Movement Co. (132,492.) 
18,637. TRAFFIC-CONTROLLING APPARATUS FOR KAILWAYS AND THE LIKE. 
15,706. ‘* Electrical appliance for cleaning and polishing.” l. D. Orr. McKenzie, Holland & Westing house Power Signal Co., H. H. Dyer and R. G. 
June 10th. Davey. Juiy 28th, 1919. (143,437.) 
15,717. ‘* Vacuum tubes, &c."" Rapio Communication Co. and J. Scort- 18,711. METHOD OF AND APPARATUS FOR RECOGNISING AIRCKAFT BY ACOUSTIC 
TacGart. June 10th. MEANS AND FOR ACOUSTIC-TELFGRAPHY BETWEEN AIKCRAFE AND THE EARTH. A. 
15,726. ‘* Electrical indicators.” J. C. Wricnton and Eptson Swan E Bernini. Juiy 27th, 1918. (130,605, 
tric Co. June 10th. : 20,830. EXiENSIBLE ELECIRIC LAMPS FOK MOTOK AND OTHER VEHICLES, BOATS, 
15,727. Telephone transmitter." Western Exectric Co. June 10th. AND 1HE LIKE. B. j. Grigsby. August 25th, 1919. (148,448.) 
(Norway, June 22nd, 1914.) ’ 21,586. Evecrric miner’s Lamps. O. Schneider and F. Schlegel. November 
: 15,728. Electric lighting apparatus for cycles, &c."" Soc. Anon. AvTo- Ith, 1918. (135,163.) 
MOBILES ET Cycies Peucrot. June 10th. (France, June 13th, 1919.) 98.197. Wave svsteus. W. PB, Thompson (J. 
15,731. Telephonic call systems."” R. ©, M. -Hastines. June 10th. Bet>«nod).. September 9th 1919, (143,45¢.) 
15,734. Electrically-operated implement for cutting crops." G. Fryer 22,173. AeraRaTUS FCK DIMINISHING THE INJURIOUS EAKTHING CURRENTS 
June 10th. EARTHED HIGH-PRESSURE NFTS HAVING A CACACiIIY THAI 1S NON-SYMMETRICALLY DIS 
15,740. Electric lamps for motor vehicles.’ P. Frank and Kynocn, Lrp. TRIBUTED OVER THE FUASES OF THE NST. Akt. Ges. -Brown, Boveri et.Cie. De- 
7 ectrical precipitation of solid materials from gases.” PUSH-BUT' aro. th, 1919 
and MertacesaNk UND Ges. June 10th. —(Ger- swircnes. A. Cesaro. February» 8th 
many, March 6th, 1916.) MEASURING MEN’ Siemens 
15,775. ‘“* Electro-osmotic separation of substances.” Exextro-Osmose Akt. 1918. (15219.) 
Ges. (Graf. Schwerin Ges.}. June 10th. (Germany, April 8th, 1918.) 
15,791. plugs.” W.. Housman. June lth. (United States; Novem- 1920. 
ber 26th, 191 579. MAGNETO-ELECTRIC MACHINKS WITi: OSCILLATING aRMATURES. Imray 


of distribution.” A. E. Waite (U.S. Light & (Eisemann Magneto Corporation). January 7th, 1920. (1$3,480.) 

_ June 10th. 1,570; Gr NETWORKS COMPRISING ARMOURED 
Sparkitig qligs:’’ H. Wotiams. June 10th. CABLES WITH. MULTIPLE CONDUCTOR M: J. Boucherot and Soc. Alsatienne 
15,812. “Handle electric -are welding.” J, Dooury. June Ith. de Constructions Mecaniques May 1914. (138,075.) 
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Telegrams: “ELECTRIC, LONDON.” 


THE 


LONDON ELECTRIC 
WIRE COMPANY 
SMITHS 


CABLES, WIRES AND FLEXIBLES. 


HIGH RESISTANCE ALLOYS. 


PLAYHOUSE YARD,GOLDEN LANE, 


Telephone Nos. 1388-9-90 Clerkenwell. 


NANTERRE 
CARBONS 


For ARC LAMPS. 


BRUSHES 


For DYNAMOS. 


WELLS ELECTRICAL CO., 
73, Cheapside, London, E.C. 2. 
TELEP.: CITY 4117. TELEGS.: ELCHARBELO CENT. LONDON 


GLASGOW— 
W. M. WILSON & CO., 19, Waterloo Street. 


THOMAS INSULATORS 


For E.H.T. Transmission Lines. 
NEW MODELS 


SPECIALLY DESIGNED 


to withstand 


HicH FREQUENCY CURRENTS 


LIGHTNING SURGES. 


EUROPEAN AGENTS: 


J. W. GLADSTONE, Ltd., 


70, HONOR OAK ROAD, LONDON, S.E.23. 


Telegrams and Telephone: ‘“ No. 1077 Sydenham,” London. 


The Last Word in Fibre! 


'Vulmos 


| —-— GENUINE —:— 


LCANIZEn| 


-SHEETS-RODS:- 
-TUBES: GEARS: 


4NSULATORS- WASHER S4 
| — BUSHES-ETC. — 
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Worsley Street, Hulme, MANCHESTER. 


eee ELECTRICAL ENGINEERS. 


“ Breaker, Manchester.” 
215 & 4348 Central. 


London House: 


rhe ELTRACE 


OF KEEPING STORES. 


1 108687, 


RITE PRICES 


AND 


PARTICULARS. 


IDEAL “System 
Keeping Stores 


Goods are kept in 
removable steel tra 
tilted to show 
contents and facili- 
tate withdrawal. 

The trays are fitted 
with sliding par- 
titions. 

The fittings are 
fireproof, are of per- 
manent value, and 
can be added to and 
re-arranged with a 
minimum of labour. 

Stocktaking made 
easy. 


The strongest link 


the power chain 
BRITTAIN MOTORS. 


BRITTAIN’S ELECTRIC MOTOR CO. 


(Formerly LANGDON-DAVIES), 


110, CANNON STREET, 
IONDON, EC. 4. 


Works—FASTDOWN WORKS, 
DERMODY ROAD. 
LEWISHAM, S.E. 13. 
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FIRST-GRADE 
ELECTRICAL 


JAMES MACINTYRE «C® L™- 


BURSLEM | STOKE-ON-TRENT. 
in 
he 
li- 
ed 
re 
r- 
ad 
id 
a 
ir. 
le 
——SUPREME QUALITY—— 
for Central Statione and House Lighting. 
Head Office and Works: NORTHAMPTON, 
THE PREMIER ACCUMULATOR CO., LTD, sree 
"COVERED and. ENAMELED THE CONCORDIA ELECTRIC WIRE Co., Ltd., 
TRENT MILLS, NEW SAWLEY, DERBYSHIRE. 
STRIP and RISBON. * TELEGRAMS: “ Polianite, Long Eaton.” TELEPHONE: Long Eaton 249. 
ASBESTOS and ASBESTIN 
COVERED COPPER and 
HIGH RESISTANCE WIRES ENAMELLED COPPER AND 
TELEPHONE CABLES & CORDS 
non wie RESISTANCE 
FUSE WIRES. 
MEDICAL CORDS. 
MATERIALS W E Ss. 
FLEXIBLE CORDS 
"every Construction, Finish and Size. LONDON OFFICE & STORES: 155, Victoria St. $.W. 1. TELEGRams: “ronante Condon.” 
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Be guided 
by experience. 


TRAINS and stresses are the 

normal lot of adry cell. Its 
capacity to withstand them deter- 
mines the length of its existence. 


Experience shows that it is just 

upon its reserve of strength that 

the WESTERN ELEcTRIC BLUE 

Bett Dry CELL has built up its 

reputation, and become the 
recognised 


telephone battery for telephone users. 
FRESH STOCKS DAILY. 


Mester Ela 


COMPANY LTO 


Western Electric Company Limited 
Works: N. WOOLWICH, E., & BEXLEY HEATH. 


Branch Offices : 


BELFAST, BIRMINGHAM, CARDIFF, GLASGOW, LEEDS, MANCHESTER, NE WCASTLE, 
SYDNEY, JOHANNESBURG, BUENOS AIRES, ; 


| 

3 

‘ 

: 

LONG 
TELEPHONES 
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Where the b 
Electrical 


are made 


For accuracy and reliability—the two cardinal 
points—British Electrical Measuring Instruments 
stand above all similar articles of foreign manu- 
facture. There is good reason for this supremacy, 
for the pioneer work in this industry was carried 

through by British brains and labour. The most 

elaborate research, the finest skill and workman- 


ship, have been devoted to the production of the 
best possible instruments. 


British Made Electrical 


Measuring Instruments 


are sold under guarantee of the accuracy required by the 
British Engineering Standards Association. In their manu- 


facture thousands of British workpeople are employed. 


= 
Measuring” Instruments 


London. 
% % | Park Royal Engineering 
% Works, Ltd., 
% Lendon. 
| Record Electrical Co. Ltd., 
4% Altrincham. 


London. 
| Ferranti Ltd., 

Hollinwood, Lancs. 


London. 
Johnson & Phillips Ltd., 


, ~ | Nalder Bros. & Thompson, Ltd. 


Crompton & Co. Ltd., 


London. 


Erskine Heap & Co. Ltd, 
Manchester. 


London. 


“ Evershed & Vignoles, Ltd., 


London. 
Metropolitan- Vickers 
Electrical Co. Lid. 


Manchester. 


Siemens Brothers & Co. Ltd., 
Woolwich. 
Walsall Electrical Co. Ltd., 
Walsall. 


Send your enquiries to: — 


Chelmsford, 


y» | Edison Swan Electric Co. Lid. 
London. 


Elliott Bros. (London) Ltd., 


Everett Edgcumbe & Co. Lid., 


The General Electric Co. Lid., 


Strengthen British 


by reducing undesirable imports. 


Yj of 
Yy 
Yyy 
| 
. 
+ 
% 
%, 
* % 
\ 
AS % % 
¢ 
~%y 
i, 
4 
a 
4 
; 
; 
| 
® 
4 


viii 


THE ELECTRICAL REVIEW. 


(June 25, 1920, 


ULCANISE 


Machine Work 
HORN FIBRE. 
LEATHEROID. BR in Fibre 
CONDENSITE-CELERON a Speciality. 


(Wate. proof Insulator). 


DIAMOND FIBRE CO., Ltp 


., roan, rorrensait, LONDON, WN. 15. 


A new Buy-word 
for the community of 
Electric Light Users 


BRILLIANT 
ECONOMICAL 
LASTING 


Eneure an adequate STOCK 
to meet the growing demand. 


Proprietors : 


METROPOLITAN - VICKERS 
ELECIRICAL CO., LTD., 


Sup ply Dept.: 
14,Long Millgate, MANCHESTER. 


Stores and Sales Dep-ts 
179, Wa Toxpon, W.; 148, St. Vincent St., 


GLasoow; whall St , BIRMIN¢ 5, Albion 

hapel Walk, ate BHEPFIRL War a's 
Tidus. ridge, SEWCASTLE 29, 
Doek St. NDEE Arthue St. 


A “Cate be nat, 


A Brillant British Product 


Licensed and made w- der British Patents 
Nos. 1°530 of 1907, 23499 of 19v9, 803 
of 1910, 17722 ot 1911 and 10918 of 1913. 


B.K.B. Electric Motors, Ltd. 


BRITISH MANUFACTURE THROUGHOU!. 


THE “ Featherweight.” 


The smallest and lightest motor built for the power 
developed. The “ Featherweight” is t 

enclosed, has a laminated field and is fitted with 
ball bearings. A high efficiency motor made in 
all sizes from one-hundredth to one-eighth H.P. 


for d:rect-ccrrent. 


Frame Flc., 1/30 H.P., 2600 r.p.m. 


The B.K.B. Open-protected D.C. 
Motors—"/,, to 2 H.P. 


of moderate weight; ring lubrication 
throughout. Ample margin of power, 
well constructed right through and 
nicely finished. 


Telephone No.: 5630/1 London Wall. 


FINSBURY COURT, 


FINSBURY PAVEMENT, 


Managing Agents: BERKELEY & YOUNG, Ltd. 


LONDON, E.C. 2. 


SWITCHGEAR, STARTERS, 


ALL 


WM. GEIPEL & 6” 


VULCANISED INDIA-RUBBER 


LE, 


INSTRUMENTS, Etc. 


DELIVERIES FROM STOCK. 


MANUFACTURED BY US IN LONDON. 


HEAD OFFICE & WORKS: ST. THOMAS STREET, LONDON, S.£ 
CABLE WORKS WEMBLEY, LONDON. 
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“ELEVANJA” 


ELECTRIC MOTOR CONTROL GEAR. 


on Mechanical Draught, No. “‘U. 1072.” 


Automatic 
Motor Starter 
with pilot | 
5 reversing 
4 
switch. 
= Coal Economy. 
Ltd. _ Get the utmost heat value from | 
— your coal. It pays more than ever now 
that coal is scarce and the cost is rising. 
SEND US . 
PARTICULARS Sturtevant Mechanical Draught would 
. yah ny prove as sound an investment to you as | 
, REQUIREMENTS. it has to hundreds of satished users. 
. We have specialised in this work for | 
over fifty years. Write for our new Treatise 


13, CROSS STREET, FIN3BURY, E.C. 2. 


Engineering Co., Ltd., 
147,Queen Victoria St., London, E.C.4 


‘Lamp MAKING 


MACHINE 


FOR’ SEALING, 
FOOTING & 

FLANGING. 
EARLY DELIVERY 


ASSURED— SATISFACTION 
GUARANTEED. 


. LONDON | 215 Telegrams : 
Telephone: Wane | “ BLEVANJA, LONTON.” 


ELLISTON, EVANS ‘&\JACKSON, ‘Ltd., | 


— - 
5 


‘) Machine can be Viewed 
y at the Works. 


W) WRITE. CALL OR PHONE 
4 Manufactured by: 
WICK ENGINEERING 
co. LTD. 


A__ high-grade, quick- A 
boiling, inexpensive 


TABLE KETTLE 


This Electric Kettle is the correct 
model for Domestic, Shop and Office 
use—carefully designed and fully guaran- 


teed for efficiency and reliability. Telephone: Putney 2585 


This is the standard and most extensively ie These machines are made with 4 or 6 heads. 
used pattern which we have manufactured : 
for the past 10 years. 


MADE IN SOLID COPPER in two finishes: 

—No. 476, Heavily nickel plated. No. 477, 

Highly polished Copper. Capacity, 2 pints. 

Weight. 24 lbs, Current consumption, 650 

—_ Standard voltages, 100/110, 200/220, 
250. 


Without exception the finest Kettle on 
the market. Write NOW for prices and 
fullest information. — 
sett @e@eeeeee ee eee 


RED“BRABYs.C°Lt: 
| TANK MAKERS 
LONDON. 


Premier Electric Heaters, Ld. 
258—260, Bradford St., B'ham. 


MILD STEEL PLATE WORK, BLACK OR GALVANIZED 
STEEL CHIMNEY SHAFTS, SWITCHBOARD FRAMES. 


Chief Offices : 352 to 364, EUSTON ROAD, N.W. 1. 
3 
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HANDLE TYPE UNMOUNTED. 


D. & S. CHOKING TUBE FUSE 


HANDLE TYPE. 


Large numbers of these well-known 
Fuses have been used at the front, 
and have successfully passed the severe 
test of WAR conditions ; they may 
therefore be used under PEACE con- 


ditions with renewed confidence. 


Be careful to get the genuine 
D. & S. choking tube and not an 


inferior imitation. 


& SMITH tip. 


ORDSAL ELECTRICAL WORKS, SALFORD, MANCHESTER. 
LONDON OFFICE: 17, VICTORIA ST., WESTMINSTER, S.W.1. 
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and TURNED PARTS 
. Of High Accuracy in 
. BRASS, STEEL, NICKEL. ETC 
| ELECTRICAL APPARATUS. 


MAGNETOS, SCIENTIFIC 
INSTRUMENTS, CLOCKS, ETC. 


ANGLO - SWISS SCREW CO. LTD. 

5, TAVISTOCK WORKS. WEST DRAYTON 

BEEBE 


GABINET & WOODWORK FOR ELECTRICIANS 


Im Plain and F'amcy Woods. 


FINEST 
FINISH. 


BEST 


Special Quotations on receint of Drawings or Samples 


BROWN Co., 


WATERLOO SAW MILLS, 


73 to 85, McAlpine Street, GLASGOW. 


Telegrams: RoxEs. GLascow.” Telephones* ‘thee > fines 


SHADE 


AT LOW PRICES 
Conical Opals, 8", 9", 10" Fancy Glass Shades. 


BETTERWAY 


SILK BAND SHADES IN STOCK. 


Fancy Opal and Venetian Shades, complete 
with Carriers for Half-watt Lamps. 


WENHAM LIGHTING CORPORATION, 


184, GRAY’S INN ROAD, W.C. 1. 


= 
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“Paragon” Combined 
Switch and Fuse, 
600 volts. 


The switch illustrated is fitted with 
our well-known “Kantark"’ fuses. 
Blades are of hard-drawn h.c. copper, 
mounted on mica insulated metal bar. 


Contact blocks of hard-drawn brass 
fitted with pres$uré springs to ensure 
sound contact, and equipped with 
shield which makes it impossible for 
operator to touch live metal when the 
lid is open. 

Case of ‘best quality soft grey iron, 
fitted with earthing screw and black 
stove-enamelled. 


It is a particularly popular’ M.E.M. production invariably 
giving fullest satisfaction and highly economical service. 


M.E.M. productions represent to-day the Best Value obtain- 
able in Low Tension Switch and Fuse Gear, and effectively 
combine Simplicity with Efficiency, thus greatly minimising 
the stocking of spares and replacements. 


Bear M.E.M. in mind when next you need Electrical Gear—it will pay you. 


Midland Electric Mfg. Co., Ltd., 
Barford Street, Birmingham. 


THE 


PORTABLE SCOOP CONVEYOR 


Release your Wagons and Trucks by loading and unloading them quickly. 


For 
LOADING 
and Made in six 
UNLOADING Standard Sizes 
MOTORS, from 14ft. to 24ft. 
WAGONS, and in widths of 
TRUCKS, 12 ins, & I6ins. 
BARGES, 
SHIPS, 
&c. 
Self-contained 
Most ada) 
with either Petrol 
Coke, Chemicals, Engine or Electric 
Coal, Bricks, Sand, Motor. 
&c. 


LOADING COAL FROM PILE INTO TRUCK. 
These Conveyors are successfully at work in a large number of Gas and Electricity Works. 


Illustrated Literature sent on request. 
— SOLE SELLING AGENTS — 


C. H. JOHNSON & SONS, LTD., 


(R1 Department), 
201 Hill. Smedley Road, MANCH ESTER. 
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SUNCO ELECTRIC FANS. 


Prices: right Quality : right 
Delivery : right now but you 
must send the order right now. 


The FAN Season is here and the public 
demand SUNCO ELECTRIC FANS. 


Do not disappoint your customers, get 
in a_ stock of reliable silent running 
attractive looking fans—SUNCO FANS. 


Made in all the sizes and types for which there is a 
definite demand. DESK, TABLE, WALL, CEIL- 
ING, RIGID BASE, SWIVEL, TRUNNION and 
OSCILLATING types are now available in all standard 
voltages. For ventilating large rooms or buildings— 
use SUNCO BOX or PROPELLER BLADE FANS. 


List 291 gives full particulars and prices of all 
models and contains valuable information on ven- 
tilating problems. Write for your copy now. 


Telephone : Telegrams : 
GERRARD 7766 ELE cat com “SECABILIS, OX, 
4 lines). LON 
118-120, CHARING CROSS ROAD, 


LONDON, W.Cc. 2. 
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FOR EFFICIENCY IN MOTOR DESIGN USE 


BALL & ROLLER BEARINGS 


THE HOFFMANN 
MANUFACTURING CO., LTD., 
CHELMSFORD, 

ESSEX. 


Profitable, because people 
ask for “Z's” again. 
The fact that sales of “Z” Lamps are so 


consistently and constantly increasing is, in 
itself, undoubted proof of the merits of this 
well-known brand of Lamp. You will find that 
once a customer has used “ Z” Lamps he will 
insist always in future on having this make, and 
for this reason ““Z” Lamps are one of the best 


lines you can handle. 


Write now for our One-Watt and Half- 
Watt Lamp List and Trade terms. 


THE “Z” ELECTRIC LAMP MFG. CO., LTD., 


Sales Office and Works: SOUTHFIELDS, LONDON, S.W. 18. 


Depots : 
GLasGow—40, WEST CAMPBELL ST. BIRMINGHAM 8, CHURCH ST.. COLMORE 
NEWCASTLE—MILBURN MOUSE. MANCHESTER—6O0, LONG MILLGATE. 
BRISTOL—59, VICTORIA ST. DUBLIN—5, SOUTH ANNE 5T. 


| 
| 


= xiii 
= 
— 
| 
| 
| 
@ 
| 
| 
We > a 
Y S 
SS need uncer Brith 
== | 
Wy, 
=a 
= 


“THE ELECTRA 


(INDIA-RUBBER, BITUMEN and PAPER INSULATED). 


benny 


ote 


-- 


|| ||| 
|| | 


3-way Underground Disconnecting Link Box. 


The Cable Co., 


Electrical Engineers, Cable Makers and Contractors, 
DERBY : . LONDON: LIVERPOOL : 


CONTRACTING DEPARTMENT... . 
Ashbourne Road Mills. Rice Lane, Walton. 


22/3, Jewin Street. 
Telegrams—" Macintosh Derby.” “Conductor Liverpeel.” 


“Lark Barb.” 
Telephones—1200 Derby. 1603 City. 73 Waltes. 
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LECTRIC Power in relationship to the 
welfare of the community is the prime 
necessity as a means of increased pro- 
duction. To this end cheap and abundant 

electric power is required to be available every- 
where—not only in town environments (whence 
it may be transmitted by underground cables), but 
"= also in more remote places, to reach which re- 
= | s ‘ quires Overhead Transmission. An overhead 


= 


transmission line must be engineered as a com- 
= unit of plant, and not a conglomeration of 


=~, 


more orjless ill-assorted parts. If,’and when, a 

transmission line is so engineered and co- 

ordinated, then it becomes a unit of plant, 
efficient and: reliable. Such is 


» The design and manufacture of transmission 
line material and high voltage equipment, and 
the erection of transmission lines and outdoor 
sub-stations complete, i.e., Electric Transmission 
from A to Z, is the specialised function of 


TWISS ELECTRIC TRANSMISSION LT 


I Uncorporating Messrs. J. B. Saunders & Co., Ltd.'s Transmission Line Department). 
ENGINFERS, MANUFAC TURERS, _ CONTRACTORS, 


mi 
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SPLITTINGS & SLAB MICA. 


IN ORIGINAL CASES AS IMPORTED. 


SAMPLES & PRICES 


THE MICANITE & INSULA 


ONDON 


E.17. 


| Along and | 
| Useful Life | 


The “ Delta” Dry Cell 


has a_ reputation for \\ \\ 
efficiency and consistent ae 
High Quality. ee 
= 
LARGE OUTPUT. ‘ 
High Recuperative Power. 
. Immediate 
Delivery. 


COMPETITIVE PRICES. 


FALK, STADELMANN 


& CO., LTD., 
83-87, Farringdon Road, 
LONDON, E.C. 


74-76, Veritas House, 
Gt. Clyde St., Rochdale Rd., 
GLASGOW. MANCHESTER. 


RICHES GREEN & CO. 


Manufacturers of TABLE & FLOOR STANDARDS, CHANDELIERS, 
PENDANTS and WALL BRACKETS, in Carved Wood, Gilt and 
in Colours tor highly artistic lighting. 


Many examples of our work may be inspected at our Showrooms. 
Manufacture of exclusive designs quoted for. 


Wholesalers and Exporters are cordially invited to write for 
prices, or call at our Showrooms. 


RICHES GREEN & CO., 


Offices and Showrooms : 


181, Victoria Street, LONDON, S.W. 1. 


Telephone: 7239 Victoria. 


QUA 
ORS Empire Wxs. WALTHAMSTOW 
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ENS LS S 
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There are many in the Elec- 
trical Industry to-day who 
have known the J. P. Mark 
for many years, some for 


. nearly half a century—and 


those who know It best as- 
sociate it with a standard of 
excellence in Cables and Elec- 
trical Plant rarely, if ever, 
maintained consistently over 
so long a period. 


Therefore memory helps us, 
but In these days of rapid 


Memory &—that Mark 


progress and new movements 
It ils essential the value of this 
Mark should be constantly 
emphasised. 


We are proud of the repu- 
tation it enjoys—we are de- 
termined that that reputation 
shall remain unsulllied, and 
we state quite definitely 
here and now that It can, 
to-day and always, be re- 
garded as a guarantee of 
excellence. 


Johnson Phillips, 


Cable Makers & Electrical Engineers since ’75. 


Charlton, LONDON, S.E. 7. 


City Office: 12, Union Court, Old Broad St., E.C. 2. 


Branches at :—BIRMINGHAM : 206, Corporation Street; GLASGOW : 159, West 
George Street; CARDIFF: 2a, Court Read; MANCHESTER: 251, Deansgate. 


NEWCASTLE-ON-TYNE: 446, Blackett Street; PORTSMOUTH : Cleveland 
Road, Gosport ; and SWANSEA: 12, Heathfield Street. ‘ 


1920, June 26, 1920.) THE ELECTRICAL REVIEW. xvii 
| 
A ® 
8B LE M | 
i 
— 
TEN 
SS 
\ 
4 
| 


INERT CELLS 


GUARANTEED for FIVE YEARS 


to keep in stock without deterioration. 


Fuller’s 1920 Inert Cell has all the excellent qualities 
of the Fuller Dry Cell, serves ‘the same purposes, and in 
addition will keep almost indefinitely in any climate without 
losing any of its power. In fact, its capacity compared under 
entirely equal conditions with that of Dry Cells is from 
25% to 50% better. 


It is particularly euitable for use in places abroad where Dry 
Cells are affected by the climate and during transport. 


Made in Round and Square Types. 


PARTICULARS OF STANDARD TYPES, 


| EMF. | 

| when filled. | sistance, 
Type. | Approx. | Approx. 

| volts. } ohms. 


Capacity. Overall Dimensions. | Weight. 


Approx. 
amp. hrs. Inches. | lbs, ozs. 


SQUARE TYPES 


Or Or Or Or 
MK 
tome mw 


ie ER'S-U ROUND TYPES 
wo | "125 | 100 | 


aon 


Work’ 


WELL HEATH. 2A "140 o | x 6h 
\ PRICES ON APPLICATION. 


FULLER’S UNITED ELECTRIC WORKS, Ltd. 


- WOODLAND WORKS, CHADWELL HEATH, ESSEX. 


General Sales Offices : 


IDDESLEIGH HOUSE, CAXTON ST., WESTMINSTER. 


7 = To render active it is simply necessary tofill the i Telegrams : “ Blocbat, Vic. London.” Telephone : Victoria, 6863-4. 
bs =| ; cell with water. After a few minutes mote } 
% = water is required to replace that absorbed. Midland Branch : Scottish Branch : 
The cell is then a freshly-made Dry Cell. Any 3, New St, BIRMINGHAM. 200 208, St. Vincent St. GLASGOW. 
surplus water can beemptied out alterafew hours. Telegrams: “Fullerite, Birmingham.” Telegrams: Central 2635. 
: : Telephone: Central 3613. Telephone: Central 2635. 
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BLICK 
TIME 
RECORDERS 


the Key to 
RECONSTRUCTION. 


Every minute in the largest 
Works and the smallest Factory 
must be guarded if the problem 
of increased production is to be 
solved. The Blick system of time 
recording ensures this. Simple 
and efficient to the highest point 
—the day, hour and EXACT 
MINUTE are registered when 
employees enter and leave. 
Modern card methods. Racks 
for any number of workmen. 


Write for Booklet “11.” It tells 
you quite a lot about the organisation 
of Works. 


BLICK TIME RECORDING DEVICES, 


174, Gray’s Inn Road, London, W.C. 
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HENLEY SERVICE 


CARELS 


DIESEL and STEAM 
ENGINES 


Diese! Oil Engines—Drop Valve :-and Unifiow Steam Engines. 


(GHENT, BELGIUM) 


These well-known Slow Speed 
Diesel Engines and Heavy 
Steam Engines can now be 
suprlied to all parts of the world. 


All Communications should be 
addressed to the London Office: 


HEATH & SERENA, 


Cariton House, Regent Street 
Waterloo Place, London, S.W. 1. 


"Phone: Regent#3484. ‘Grams: Dielselben, Piccy, London. 


Joint 


Compounds 
and 
Compound 


Buckets. 


H ENLEY Compound Buckets 
are of specially stout con- 
struction. They are made in heavy 
gauge sheet steel, with rivetted 
joints, and are heavily galvanised. 
APPROXIMATE CAPACITY - 22 lbs. 
(Glled to within 2 in. of the top) (10 kg.) 
WEIGHT EACH  - - 13 Ibs. G kg.) 


JOINT BOX 
COMPOUNDS. 


Henley Compounds are carefully mixed to 
give the best results for the particular circum- 
stances for which they are provided. A wide 
experience in the manufacture AND USE OF 
insulating compounds enables us to assist you 
at any time you have difficulty in deciding 


upon the most suitable compound for your job. 


QUOTATIONS ON APPLICATION. 


W. T. HENLEY’S TELEGRAPH 
WORKS COMPANY, LTD., 
BLOMFIELD STREET, 
LONDON, E.c.2. 


HENLEY ae SERVICE 
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CONTACTS. 


HEAVY GAUGE METAL, 
WIDE SPRINGS, 


BOTH TERMINALS 
ONE END. 


10° Opal 
BOWLS. 


2+" P.B. CAST BELL PUSHES. 
5-a. FLUSH SWITCHES. 
12" P.B. BOWL FITTINGS. 


Cast Ceiling Plates, Hooked Bands, and Chains. 
ALL ABOVE FROM STOCK. 


> 


THE 


SWIFT ELECTRICAL LTD., 


25, Castle Street, 
Square, E.C.1. 


DRY 


(SACK ELF MENT) 


Meets the demand 
for a genuine HIGH 
CLASS DRY CELL 
having Great Ca- 
pacity and Long 


Shelf Life. 


Standard Size 
64" x 23" 


Prices for large or 
small quantities on 


application. 


FLASH-LAMP and 


TORCH 
BATTERIES. 


All sizes. 
Send for List. 


Manufacturers : 


T. E. SLAUGHTER & CO., 


Limited, 


172, Church Road, 


Mitcham, 
London, S.W. 


ricaton Works, 


efficiency. 


work 


Derby Corporction Pow-r Station. View showing, in the soreground, th ee 2000-kw. 
Turbo-Al'-rnators, in the background, three 750-kw. Turbines and D.C. Generators 


|| C. A. PARSONS & CO., Ltd. 


Newcastle-on-Tyne. 


London Office: 8, Victoria Street, S.W. 1. 


Maintained 
Efficiency. 


Parsons’ Steam Turbines are 
designed and constructed to 
give the highest possible 
This efficiency 
is maintained after years 
of service. The simple con- 
struction, low _ peripheral 
speeds, small number of 
bearings and effective lubri- 
cation of the Parsons’ reaction 


it the most 


satisfactory plant for Central 


‘ 
=~ BOWLS. DRY CELL 
Lis, TELE 
and all Purpost 
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Brilliant Light 
Low 


Manufacturers 
OF 38-39 U pper | hames Street! 
LONIDON 


and at 
BIRMINGHAM BRISTOL 
CARDIFF GLASGOW 
MANCHESTER NEWCASTLE 
SHEFFIELD SOUTHAMPTON 


In the KITCHEN 


| | 
| 
i! ; 
— 
! 
— 
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Pendants. Indirect and 


Standards. Semi-indirect 


Statuettes. Lighting. 


Smoker’s Sets. Ceramic Standards. 


Visit our Showrooms : 


CHRISTIAN BERGH ELECTRIC CO., LTD., 


Bank Chambers, 329, High Holborn. 


nz ELECTRICAL SUPPLIES Cy. 


LONDON: THE LIGHTHOUSE, PROPRIETORS : 
: 233, TOTTENHAM COURT ROAD, ome 
1 


TE LE PHONEs: 2516—2517 MUSEUM. E. s. Co., Ltd. 


GRAMS : “ ELECSPLICO-OX-LONDON.” 


MANCHESTER : 10, areenwoon st 


TELEGRAMS & TELEPHONE: “CITY 5794." 


CRABTREE’ QUICK -MAKE 


QUICK-BREAK 


NY, 
Fig. 5115—BAILEY’S 


GYROMETER 


ay (or TACHOMETER).—Highest possible accuracy and 
se j) embodies all the most desirable features which we have found 
yj/y unecessary after many years experience as manufacturers for the 
5 Admiralty and Leading Engine Makers, &c. 


Fig. 864—‘TELL-TALE’ RECORDING GAUGE 


for PRESSURE and VACUUM. -—A very necessary and high- 
class instrument for indicating and recording Steam, Air, Gas and 
Water Pressures at any distance from the source of pressure. 


For 20/300 Ibs. 


For Particulars apply to the Makers :— Fig. 864, 


Sir W. H. BAILEY & Co., Ltd., mancuester. 
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The Oil Switch 


for 


Large Power Stations. 


Form H. Motor Operated Oil Switch. 


This Oil Switch, of proved reliability has a record of service 
unequalled by any other switch in the world ; 497 being installed in 
some of the largest Generating Stations in the United Kingdom alone. 
To enable prompt deliveries of extra high tension Switchgear 
to be made, Form H. Oil Switches are carried in _ stock. 
Write for Illustrated List RE 256 on Form H. Oil Switches. 


The British Thomson-Houston Co. Ltd. 


Electrical Engineers and Manufacturers, 
Head Office and Works - - - - Rugby, England. 
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Telephones : 

ELECTRIC, LTD Lonpon, Museum { 

BrauincuaM, 798 Miptanp, 

MANCHESTER, 3908 Crry. 
LONDON: BIRMINGHAM: 
The Switch House, Suffolk Works, 

85, Newman St.,W.1. Oozells Street. 
MANCHESTER: 65, King Street. Chie 


SMALL POWER Lower | LIGHTING 


ELECTRIC MOTORS ACCESSORIES 


tO H.P. FROM STOCK. 
D.C. and A.C, | Fusesoarps, 


COUNTERWEIGHTS. 
CEILING ROSES, 
HOLDERS 


VENTILATING FANS, | switcues, 


DESK and BRACKET SHADES, ETC. 
PATTERNS, also 
PORTHOLE TYPE. ALL ASSOCIATION 
LAMPS. 


SMALL GRINDING & “XCEL” ELECTRIC 


POLISHING MOTORS, | !RONS, GRILLERS 
and KETTLES. 


PORTABLE DRILLS, 
ETC. 
BERRY’S PATENT FOOL- 
= PROOF SWITCHGEAR and 
=" SEND US YOUR ENQUIRIES. SWITCHBOARDS. 


WESTON 


Miniature Precision 
D.C. Instruments 


Complete 
with 
Flexible 
Lead. 


Model 279 Battery Testing Voitmeter. 
Weight, 11°6 oz. 


For fall particulars write for LIST D 3 to 


Weston Electrical Instrument Co., Ltd., 


Audrey House, Ely Place, Holborn, London, E.C. 1. 
Telegraphic and Cable Address: “ PIVOTED, LONDON.” A BC or Lieber’s Code. Telephone : 2029 Holborn. 


| 
(if \N 
= 
: 
\ 
— 
— 
SY Qn \ 
| 
| | 
| 
| 


THE ELECTRICAL REVIEW. 


ACCUMULATORS 


E. P. S. 
ESTABLISHED,.1889 ESTABLISHED 1882 
AMALGAMATED 


AND NOW 
MANUFACTURING THE 


BEST ACCUMULATOR 


ON THE MARKET. 


PRITCHETT & GOLD 


AND 


ELECTRICAL POWER STORAGE CO., LTD., 


50, GROSVENOR GARDENS, VICTORIA, LONDON, S.W.1. 
Telephone: Telegrams : 
Victoria 3667 (4 lines). “Storage, Sowest, London.” 


} THE CTS WIREMANS 
TOOL CHEST” 


Specify C-T:S 
lessen the 
danger of weakening 


Joists by excessive | 


& RUBBER WARRIRIGTORI. 


a 
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Are you an 


XCEL 


STOCKIST ? 


If not, write for Pamphlets’ 
of the XCEL Family— 


XCEL IRON, 

XCEL KETTLE, 

XCEL COOKER, 
The All British Electrical 
Apparatus. 


THEY BRING REPEAT ORDERS. 


| BIRTH.—On the 1st June, 1920, | 


to the Xcel family, a Wire-Drawn 
Lamp, Cousin to the above. 


DRAKEG GORHAM WHOLESALE 


LONDON - ° - - 67, Long Acre, W.C. 2. 
MANCHESTER 29, Piccadilly. 
GLASGOW - 50, Wellington Street. 
LIVERPOOL - 61a, Bold Street. 


| DECORATIVE 
ELECTRIC LIGHT 
FITTINGS 


in all Metals and Finishes. 


DRAKE A206. 


WM. MCGEOCH & CO., 


Electrical Engineers and Brasefounders. 
Head Offices and Showrooms: Works : 


28, West Campbell St., Warwick Works, 


GLASGOW. BIRMINGHAM. 
Branches : 


90, Charing Cross Rd., 
LONDON, W.C. 2. 


30, Cloth Market, 
NEWCASTLE. 


HALL LAMPS, PENDANTS, CEILING FITTINGS, 
ELECTROLIERS, BRACKETS, TABLE STANDARDS. 
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Points that Matter. 


When you buy a motor—buy a 
Quality Motor—one with a rep- 
utation to maintain — like a 
Cry pto. 

Examine a “ Crypto” machine, 
and you will be struck by the 
rugged strength, the ample pro- 
portions, the attention paid to 
detail—all of which tend to ensure 
long and satisfactory service. 
We'd like to quote you. 


Th Etectrical Lia. Protected Type D.C. Motor. 


Dept. C, Crypto Works, 
Acton Lane, Willesden. 
LONDON, N.W. 10. 


Wires : “Commutator-Harles-London.” 
—’Phone : 2240 Willesden (4 lines).— 


BOOTHROYD MOTORS. 


:  COMMUTATOR, LIVERPOOL." 


These Machines are ae Result of over 20 years’ Experience in the design and manufacture 
of Direct Current Dynamos and Motors. 


GUARANTEED RELIABLE. 


Send your Enquiries for ‘ 
DIRECT-CURRENT MOTORS & DYNAMOS fo.:.— 


H. T. BOOTHROYD, Ltd. 27, Park Street, Birmingham. 
Works :—BOOTLE, LIVERPOOL. Fetagrams : Bitepec, 3 Telephone: Central 2806, 


Agent for Birmingham and District : 
Messas. PURIT SPECIALTIES, Ltd., 
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CONTRACTORS’ 


(The f 
information is published in the interests of contractors and others 


is incurred 
bet t wall be production of thio columa. end 


ALDERSHOT.—Schools and handicraft centre for the U.D.C.; the Clerk. 

ALLOA.—Extensions, Municipal Buildings; Burgh Surveyor. 

ALTHORPE (Doncastek).—Works for the Southern Cotton & Oil Co. (Great 
Britain), Ltd. 

AMBLECOTE (Srouxsrivce).—Foundry, Old Wharf Road, for Jones & 
Attwood, Ltd. 

ANNAN.—Houses for the T.C.; J. B. Gladstone, architect, 100, High Street, 
Lockerbie. 

AYR.—Extension of tuberculosis hospital (£4,750); J. Young, burgh surveyor. 

BANBURY. ee for Fenton & Radcliffe, Coventry. Houses for the T.C.; 
H. Jarvis, architect, Rotherham, 

BARNOLDSWICK. —New Sunday school premises for Trustees, Congrega- 
tional Church. 

BATHFORD.—Additions, North Bridge Street, for the Bathgate Bonanza, Ltd. 


BATLEY CARR (Yorks.).—Bank, Town Street, for the London Joint City & 
Midland Bank, Ltd., London. 
BEDFORD.—Kinema, Mill Street, for the Bedford Picture Theatre Syndicate. 


BIRKENHEAD.—Aiterations, 112, Grange Road, for Bairnson & Nolan, out- 
fitters. Alterations and additions to the Infirmary, Tranmer 
Road, for B. of G.; E. Kirby & Sons, 5, Cook Street, Liverpool. 
— ations, 340-348, New Chester Road, Rock Ferry, for Messrs. 

stin, house furnishers. 

BIRMINGHAM. —229 houses; F. T. Cox, Housing Director, Market Buildings, 
Moat Lane. 

BIRTLEY (Co. Durum). Bank, for Barclay’s Bank, Ltd. 


BLACKBURN.—Conversion of old Conservative Club premises, Clayton 
Street, into Jewish Synagogue; Rabbi. 

BOURNE END (Bucks.).—Alterations to the Railway Hotel; Mr. Rowe, 
architect, Marlow. 

BOWLAND. et scheme for the R.D.C.; H. Gradwell, architect, Black- 


BRAMPTON. ren MBERLAND).—Cottage hospital for the War Memorial Com- 
mittee; IT. Beaton, hon. secretary. 

BRIDLINGTON.—Extension ‘of Prince’s Parade with block of premises ; 
Borough Surveyor. 

BRIGG (Lines.).—Alterations and new show rooms for J. E. Green, house 
furnisher, Bigby Street. 

BRIDGNORTH (Sarop).—32 houses for the T.C.; the surveyor. Alterations 
for Lloyds Bank, Ltd., London. 

BURNHAM (Somerset).—Houses for the U.D.C.; the surveyor. 


BURNLEY.—Art gallery and museum, near Bank Hall; Exors. of late J. W. 
Thompson, J.P., Oak Bank. 

BURTON AGNES (Yorks.).—Reinstatement Burton Agnes Hall; Capt. T. L. 
Wickham-Boynton. 

BUXTON. —Reconstruction of Midland Hotel and the Natural Baths (£25,000); 
Surveyor to the Council. 

CALVERLEY -—Housing scheme for U.D.C.; W. Walker, Surveyor to the 


Council. 
CARLISLE.—Electric light installation, Holy Trinity Church; Rev. R. W. A. 
Ecroyd, vicar. Bank premises, Devonshire Street and Lowther 
Street. Alterations, Victoria Hotel, for F. Fairbairn; S. W. B. 
Jack, architect, 19, Lowther Street. 
CARLUKE (Co, Lanark).—Housing scheme (54 houses) at Sandy Road; A. W. 
aterson, District Clerk. 
CASTLE-DOUGLAS.—Houses for the T.C.; W. F. Crombie, architect, Bent- 
more, and 98, Irish Street, Dumfries. 
CHESTER. —Headqu: arters and hostel for the Y.M.C. A.; the secretary. Handi- 
craft centre, Training College, and extensions to County Schools 
(£15,000), for Cheshire E.C.; Mr. Beswick, County Architect, 
Chester. 
CHIRK. a scheme; Berrington, Son & Watney, architects, Prudential 
Chambers, Wolverhampton. 
COBHAM.—24 houses for Epsom R.D.C.; L. Martin, architect, Waterloo 
Place, Pall Mall, 
CREWE.—Pavilion at Earl of Crewe Hotel, Nantwich Road; licensee. 
DEWSBURY.—Extension of the Technical Schools (£17,500); Secretary to the 
Education Committee. 
DOBCROSS (SappLewortn).—Weaving mill extensions; Co-operative Whole- 
sale Society, Balloon Street, Manchester. 
ECCLES.—Additional Municipal Offices; Borough Engineer, Eccles. 
EGHAM.—Extensions to Isolation Hospital for the U.D.C.; the Clerk. 
ELLESMERE PORT.—New labour hall for Trades and Labour Council. 
hospital at the Royal School; Secretary, Portora 
Var Memorial Committee. 
ESTON eames H).—Houses for the U.D.C.; surveyor. Premises, Ann 
Street, for the Co-operative Society; the secretary. 
FARSLEY (Yorks.). —Garage at Stanningley Hall for Wilson Lodge. 
odes —Extensions, West Street, for Timothy White Co., Ltd., 
emists, Portsmouth. 
FIFESHIRE. at Rosyth (£35,000); R. H. Motion, architect, Dunferm- 


lin 

FELEETWOOD.—Additional warehouses; L. & Y. Ry. Co., Hunt's Bank, 
Manchester. 

GATESHEAD.—Bakery for the Gateshead Co-operative Society, Ltd.; Archi- 
tect’s Department, C.W.S., West Blandford Street, Newcastle-on- 
Tyne. 

GLASGOW .—Picture house, 460, Lanchiehal Street; Ideal Improvement Syndi- 
cate, Ltd., London. Offices for the Lanarkshire E.C.; the Clerk, 
Glasgow. 

GORTON.—Extensions; Beyer, Peacock & Co., Ltd., engineers. 

tTEMSWORTH (Yorks.).—Conversion of Hemsworth Hall into a secondary 
school for West Riding Education Authorities; Architect, Educa- 
tion Department, County Hall, Wakefield. 

HENLEY-ON-THAMES.—Houses for the R.D.C.; Willcox & Greenaway, 
architects, 11, Friar Street, Reading. 

HEXHAM.—Houses, &c., Hexhamshire Estate, for Northumberland C.C. 
(£30,000); A. P. Ker, County Land Agent, Moot’ Hall, Newcastle- 


on-Tyne. 
HIRWAIN “Amaia. —150 houses for the Vaynor and Penderyn R.D.C.; 
James, clerk, 134, High Street, Merthyr Tydfil. 
WOOLE mS —Council Chamber and Offices, 160 ‘houses, for the 
.C.; F. Davies, architect, 14, Newgate Street, Chester. 
HUDDERSFIELD.—Extension of Britannia Works for J. Hopkinson & Co., 
Ltd., Crosland Moor; J. Ainley, architect, 3, Chapel Hill. 
HULL Reinstatement factory and warehouse, Queen Street; T. J. Smith & 


KIL MARNOGK —Alterations to 38, John Finnie Street for Lymburner & 
Bryson, tailors. Buildings for J. & M. Craig (Shanks & Co., Ltd., 
proprietors) (£5,000); the manager. 

KIRKHAM.—Renovation of Ribby-with-Wrea Church; secretary to the Church 

uncil, 

LANCASTER.—Detached residence, Hest Bank; Jackson & Jack$on, archi- 
tects, 43, Church Street. 

LEEDS.—Enlargement of laboratory accommodation at the ‘Jniversity; Secre- 
tary to the Senate. 

LEITH.—Alterations, Market House, Tolbooth Wynd, for Messrs. Jeffrey, 

rapers. 

LONDON, W.C.—Extensions at the Cosmo Hotel, Southampton Row, for 
Cosmo Hotel (London), Ltd. M. Vincent, Managing Director. 

(Bermonpsey, S.E.).—New baths and wash-houses; Borough Surveyor. 
(Stratrorp, E.).—Additions to Central Secondary: School; J., H. 
Jacques, architect, 2, Fen Court, Fenchurch Street, E.C. 

MANSFIELD.—Premises, Bancroft Lane, for the Mansfield and Sutton Co- 

operative Society, Ltd. 


COLUMN. 


openings for new business. 


who are seeking for 
ever care js taken to ensure tha the ‘information is new and 


| 
| 
| 
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vhere the amount of information te be handled te 


=. Hx.ens).—Houses for the U.D.C.; Biram & Fletcher, archi- 
, George Street, St. Helens. 
RICHMOND-ON- oe. —Additions to Devonshire Lodge, Petersham 
J. Partridge, architect. 
RICKMANSWORTH (Herts.).—52 houses for the U.D.C.; S. Dawe, archi- 
tect, High Street. 
RUFFORD (MANSFIELD). —150 houses for the Southwell R.D.C.; the clerk. 
RUSHDEN (Nortnants.).—42 houses for the U.D.C.; the surveyor. 
ST. HELENS.—Glass works extensions; Pilkington Bros. 
SACRISTON (Co. Durnam).—Probable rebuilding of Daisy Hill Co-ope: 
Stores, Witton Gilbert (damaged by fire, £40,000); Genera Man- 


SILSDEN } .—Council school, Hothfield Street, for W.R. County 
Councif; Education Architect, Wakefield. 

SLOUGH (Bucks.).—Motor body works, Wexham Road, for the Motor Trans- 
port Co., Ltd, 

SOUTHAMPTON.—New Taunton School for the Borough E.C,; the Clerk. 

SPENNYMOOR (Co. Durnam).—Enlargement of school, North Road; A. § 
Dawson, Director of Education, County Education Offices. 

STAFFORD. ng church in Weston Road, adjoining Littleworth School; 

J. R. Lumb, priest- in-charge, St. John’s Church, 
STOCKTON-ON- TEES. —Brickyards, Grange Farm, for R. Blackett & Sons, 


Darlington. 
STOKESLEY. a sanatorium for West Hartlepool and Middles- 
ug Cc 


STOURBRIDGE. —Premises, Hagley Road, for A. Orford. Additions to the 

oe a Hotel, Wollaston, for Mitchells & Butlers, Ltd., Oldbury. 
orkshops and stores, Green Street, for E. Baylie & Co., Ltd. 

STRATFORD: ON-AVON. —Reconstruction of premises, 17 and 18, High 
Street, for the T.C 

SWANSEA.—Saw mills, &c., East Dock, for John Lewis & Co. (£90,000). 

naman —— for the East Riding of Yorks E.C.; J. Bickersteth, 
clerk. 

TRURO.—Houses for the T.C.; the Surveyor. 

WAKEFIELD.—Addition to Albion Mills, Horbury Bridge; Marriott, Son 
and Shaw, Church Street Chambers, Dewsbury. 

WALKDEN.—Bank premises (junction of Bolton Road and Manchester Road); 
managing director, Union Bank of Manchester. 

WALTON-LE-DALE.—Workshops in Moon Street, Bamber Bridge, for J. 
Seed. 

WARRINGTON.—Extensions; Dallam Forge Co. 

factory, Delectaland Works, for .the Watford Manufacturing 
Co., Ltd. 

WENDOVER (Bucks).—30 houses; T. E. Theakeston, architect. 

and child welfare centre; surveyor 10 

Cc 


WHITBY.—Salvage works at Spital Bridge; Surveyor to U.D.C. 

WINDSOR.—Alterations, &c., 5, 7, and 9, Sheet Street, for Burfoot & Son. 

WITHNELL (near Cuoriey).—Club premises (£2,000); Secretary, Discharged 
Soldiers’ Federation. 

WOBURN SANDS (Bepbs.).—Saw mills, for the Kensington Timber Co. 

WOODSTOCK (Oxon.).—Houses, for the T.C.; H. /hite, architect, 21, 
Staverton Road, Oxford. 

WORSLEY.—Rebuilding at Worsley New Hall; Lord Ellesmere. 

WREXHAM.—Alterations, &c., to the Wynnstay and Blossoms Hotels, for 
Bent’s Brewery Co. Labour Exchange premises (£20,000) for the 
Ministry of Labour. 

YORK.—Reinstatment St. Maurice’s Church, Monkgate; the Vicar. 


CITY 
PLANTS. 


11 KILowaTTs. 


BRITISH BUILT. 


‘Enquire for |Special’, Tradet. Terms. 


1, EMERALD STREET, HOLBORN, W.C. 1.° 


5540, amode, 
Mus.4 5547. Holb., London,” 


xxviii 
e 
| 
7 
} 
| 
on 2 | 
| | A =. 
7 
— 
\ 


June 25, 1920.) THE ELECTRICAL REVIEW 


FOR HEAT AND ELECTRICAL RESISTANCES. 


Moutds Easily. 
|mmune to olls. 
urns & Drills 


Universally 


Send for Sample. 


THE SILUMINITE INSULATOR LTD., MIDDLESEX. 


F or Dir ect ; These instruments 


and Ai, NX S— The ranges of the 


Ammeter are 


° / \ altered by a special . 
Alternating floating terminal. 
Currents. 


The movements 
are dead-beat. 


EVERSHED AND 
VIGNOLES, LTD.., 


Acton Lane Works, Chiswick, London, W. 4. 


TEAK BOARDS AND PLANKS. 


MAHOGANY BOARDS. 


R. M. TURNER & HUNTERS, LTD., 


Wansbeck Road, Victoria Park, 
LONDON, E.9. j 


| 
chi- 
ool ; 
lles- 
the 
ury. 
‘igh 
eth, 
Evershed’ 
id) ; 
21, 
PORTABLE MULTI-RANGE AMMETERS & VOLTMETERS. 
— 
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(June 25, 1990. 


DRUMS! 


We are makers of every 


description of 


Cable Drum, 
Collapsibles, 


DRUMS!! 


SEND US 
INQUIRIES. 


DRUMS!!! 


EAMES BROS 


——Stanley Works—— 


+) WEMBLEY, N.W. 


CABLE CONNECTORS 


(PATENT FLURY), 


GREAT SAVING OF LABOUR. 
Quick and Easy Fitting—no Soldering. 


APPLY FOR SAMPLES AND OFFERS TO— 
THE DELTAVIS CO.’S Sole Agents: 


C. MEIER-MATTES & 


Cannon Street Buildings, London, E.C. 4, 


TELEPHONE: CITY 3376. 


Leading Suppliers of Swiss Precision Parts, Metal Screws, de. 


IRR ARRON 


APPLIANCES 


Are accepted as the type 
par excellence, and embrace 


STEAMING OVENS, WATER BOILERS, 
RANGES, COOKERS, HOT CLOSETS 
and CARVING TABLES, GRILLERS, etc. 


Installed in the leading 


HOTELS, RESTAURANTS, HYDROS, HOSPITALS 
INSTITUTIONS, SCHOOLS, 
INDUSTRIAL CANTEENS, STEAMSHIPS, etc.. 


and INFIRMARIES, 


and adopted by H.M. Government. 


On view at the Company's Berners Street Show- 
rooms, where particulars can be obtained. Write 
for No. 4G Free Illustrated Pamphlet. 


(ARRON 


OMPANY 


Works — CARRON, STIRLINGSHIRE. 
Branch Works—Fheenix Foundry, ‘SHEFFIELD. 


Showrooms—Lownpon: 15, Upper Thames Street, E.C.4, and 50, 
Berners Street, W.1; also at LiverPout, GLascow, EpinsurGu, 


Bristot, NEWCASTLE-ON-TYNE and BIRMINGHAM. 


No. 434. 
COMBINED GRILLER and HOT CLOSET. 


Specially: made for fixing into a fireplace or recess. Com- 
prising Three Grilling Compartments, Hot Closet, full length 
and depth of apparatus, heated by spare heat from Grillers, 
complete with Tile Surrounds. Each Grilling Compartment 
is independently controlled. 


CONSOLIDATED CONSTRUCTION 


COMPANY, LIMITED. 


AMALGAMATING THE CONSTRUCTION DEPARTMENTS OF 
DICK, KERR & CO., LTO., and J. G. WHITE & CO. LTD., 


9. CLOAK LANE, CANNON LONDON. 


UNDERTAKES CONSTRUCTION CONTRACTS 
OF ANY MAGNITUDE OR DESCRIPTION IN 


THE UNITED KINGDOM OR ABROAD. 


Agents In Argentine, Australia. Brazi!. China. Ecuador, Mexico, 


New Zealand, United States. Uruguay Venezuela, etc. 
Also connections in all countries. 


CoNnTRACTS EXECUTED BY CoNnsTITUENT COMPANIES 
— EXCEED £20.000.000. 


e108, STANDARD AND MINIATURE, 


Also GENERAL ACCESSORIES. 


FREDERICK RYMAN," | 
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SALE of | 
Surplus Government Stock of absolutely new 


FULLER’S BLOCK TYPE 


ACCUMULATORS 


6 volt, 20 

ACCURACY 
phe Pan) cea Now used by many of the leading electrical manufac-' 
and solid Leather turers, insulators of Steatite are recognised as vastly 


i men A i! superior to those of any moulded material. Steatite in- 


Internal short -eir- sulators are MACHINED to shape and size and can 


impossible. 
BAM 10 volt, 20 amp. be turned out as accurately as metal parts. Our unique, 


(actugl) complete experience of the manufacture of Steatite components; 
in. Teak Case, extends over half a century and we shall be pleased-/ 


Brass Hinges, 
outside Terminals to quote for quantities of any design on receipt of , 
and solid Leather drawings. 

Strap. 
Will hold their charge Wiite to-day for BOOKLET & SAMPLE. 


“we succ & co. 


8-cell, 6-volt pattern. 


Suitable for Motor Lighting, Garage, Shop, Store, 
Stable, Cellar, Greenhouse, Yacht, Houseboat, &c. 
This offer cannot be repeated. 


CITY ACCUMULATOR CO., 
75, GREAT EASTERN STREET, E.C. 2. 


TELEPHONE: 1888 CLERKENWELL. 


F You are not yet making use of Oxygen for Cutting, and 
the Oxy-Acetylene Welding Process, or wish to hear 
of a latest improvements in both, write to the British 


Oxygen Company. 


The — Oxygen Company, the Founders of the 
ee ndustry, have highly-equipped and up-to-date en 

the important British Industrial Centres capable of 
producing over 


1,500,000 CUBIC FEET OF OXYGEN DAILY. 


The Company are the foremost manufacturers in Gt. Britain of 

OXYGEN METAL-CUTTING APPARATUS ; OXY-ACETYLENE, 

OXY-HYDROGEN AND OXY-COAL GAS WELDING BLOW- 
PIPES, HIGH-PRESSURE GAS REGULATORS, ETC. 


For Catalogues and Full Particulars apply to any of the 
Company’s Works :— 


Elverton Street, Westminster, S.\W. Perry Road. Coventry 

North Wembley, Middlesex. Great Marlborough St St., Manchester. 
Tunnel Avenue, East Greenwich. Rosehill, Polmadie, Glasgow. 
ShieldsRd., Walker Gate, Newcastle. East Moors, Cardiff. 

Lower Walsall St., Wolverhampton. Savile Street, Sheffield. 

Warton Road, Stratford, E. Bromborough Port, Nr. Birkenhead. 
Sakley, Birmingham. 


THE BRITISH OXYGEN CO., LTD., 


Elverton Street, Westminster, London, S.W. 1. 
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The New Eccles Rubber Works, Ltd., 


“RUBBER ECCLES.” ECCLES, MANCHESTER. 31 


wo 


Specialise in EBONITE, STABALITE, 
VULCANITE GOODS, 


Magneto Parts, Distributors, Slip Rings, &c. 

Accumulator Boxes, Fork Separators, &e. 

Boiling Jets, Cocks, Elevators, Acid Conveying Pipes, 
ittings, &c. 

Centrifugal, Ram and Diaphragm Pumps, Pump Rings. 


ROD. SHEET. TUBE. g 


Chemical Vessels Lined for Protection against Corrosion. 


AGENTS : 
LONDON: Messrs. LAWLER, AYERS & CO., Lid, _ BIRMINGHAM: Messrs. BILL & BERRY, 
3, Broad Street Place, E.C. 2. 38, Constitutten Hill. 


SWARREN, LIMITED, 


Electrical Engineers. 


ARMATURE WINDING 


General Repairs to Electrical Machinery. 
PROMPT DELIVERY. 


MOTORS, A.C. & D.C. 


In Stock. 


Offices and Works: Showrooms: Irish Office : | 
9 to 12, PHCENIX PLACE, 52 & 54, THEOBALD’S ROAD, MONASTEREVAN, | 


HOLBORN, W.C. 1. HOLBORN, W.C. 1. Co. KILDARE. 
"Phone: HOLBORN 1164. MUSEUM 6064. 


4 


— 
| 
“A 
| 
| 
o 
| 
Oo 
| 
| 
| 


xyxiii 


THE NEW HOUSES 


WILL REQUIRE LIGHTING. 


All this agitation over the building problem — 
how does it affect you as a business man > 
Have you made provision to meet a demand 


Cte Tp which will undoubtedly occur as a result of it > 


il The modern householder demands electric light. 
Other methods of illumination are of the past. 


rut! 


¥ Labour-economy is in the air and more and 


| AND POWER PLANT more domestic machinery is driven by electricity. 

——_._ — The present demand for the Lalley Light 

F and Power Plant will increase with the 

HE Lalley Light Plant spread of the “ideal home” movement. 
consists of a Petrol © Price, complete with Battery, 


Switchboard, Water Tank, &c., 
Engine directly connected = £1 5 4 
to a Generator with a 16- ~~ 
cell storage battery. It is 
water-cooled and silent. 

It is started by a switch 
and stops automatically 
when the batteries are 
charged. It is_ perfectly 
simple to operate. Com- 
bines economy with absolute 


efficiency. 
Write us for full particulars. 


STUDEBAKER L1tp. 
(LIGHTING PLANT DEPARTMENT), 
117-123, Great Portland Street, 

LONDON, W.1. 


“ Studebaker, Wesdo, 


Telegrams: - 


London.” 
Telephones : Mayfair 5104 (4 lines.) 
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FEEDER PILLARS. 
N.B. 


Please 


give divided 
us up 
your interiors, 
Enquiries &C., &C., 
for also 
odd for 
sizes doors 
whether and 
taller frames 
or \ for 
shorter brick 
or chambers. 


red Design). 
MMADE IN SEVENTEEN STANDARD SIZES. 

BUT QUOTATIONS ALSO ‘Makers of 

GIVEN FOR OTHER SIZES. all kinds of 


These Pillars are of very mice appearance. are thoroughly 
good castings, and are —y efficiently ventilated. Each Pillar is 
rovided with two doors, hung on massive ornate malleable iron 
——— Sie pivotted on § in dia. Brass Pins, and each door is fitted — 
PILLARS. with a good Brass Lock. The first six sizes measure 4 ft. high PILLARS. 
overall above ground, the next 5 sizes, 4 ft. 3 ins. high, and 
size 5, 4 ft. 9 ins. high above ground. The underground part of 
all sizes ie 1 ft. 3 ims. Jong. 


Makers ot 
all kinds of 


ARC STANDARD SIZES: INCANDESCENT 
Inside Dimensions. Olear Openings of Doors 
cAMP Size 1 ; 19 x 12 ins. = 33 x 15 ins. P LAMP 
PILLARS. » fa "9x Mins... ins. PILLARS. 
— 21 x 12 ins. ee 33 x 17 ins 
o 2 2i x 14 ins. 83 xX 17 ins 
ao. ae 21 x 16 ins. 83 x 17 ins. 
ee 2c 21 x 18 ins. 33 x 17 ins. 
ETS » 2b 25 x 14 ins. 36 X 21 ins. 7 
BRACK via! x 16 ine. 36 X 2) ins CORONAS 
w 3a... 26 x 20 ins. . 386 X 21 ins 
Sb 81 x 16 ins. 86 X 27 ins. 
oe Sie 81 x 20 ins. 86 X 27 ins. 
CARRIERS. S 386 X 24 ins 42 x 33 ins. MANHOLES. 
oe © os 42 x 24 ins. 61 xX 38 ins. 
36 x 30 ins 46 X 30 ins. 
42 x 30 ins. 46 36 ins. 
386 x 36 ins. 42 x 33 ins. 
« 10 36 x 30 ins. 42 x 33 ins 


SOLICITED. 
You HARDY & PADMORE, LimiTeD, 


ONLY ADDRESS: WORCESTER, ENGLAND. 


Established 1814. 
( 


* 
June 25, 1920.) 


[June 25, 1920. 


Power Station Switchgear, 


SOS 


Substation Switchgear. 


Armour-clad 
Throughout. 


SS 


Pillar Type Switchgear. 


& Co., 


Hebburn-on-Tyne. 


Fuse Boxes. 


* 
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Motor Starters. 
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HALF-WATT 


OF EVERY DESCRIPTION. 


INDIRECT FITTINGS. WE CAN SUPPLY 


We have a good range All Conference 
of Indirect Fittings Lamps at 
with Alabaster, Radiac Recognised Trade 
and Moonstone Bowls. Terms. 


IN ALL SIZES. LARGE STOCKS. 


Please send us Your Enquiries. Satisfaction Guaranteed. 


ESTABLISHED 1839. 


J. & W. B. SMITH, Ltd. 


15, 17, 19, 24 & 23, Farringdon Road, LONDON, E.C.1. 
LONDON. GLASGOW. MELBOURNE. PARIS. BRUSSELS. 


| 


‘Primus Lanterns 


In Stock. 


For all sizes of half-watt Lamps. 


Specially designed to fulfil all outside 
lighting requirements and for use in 
the most exposed positions. 


Undue Contrast Avoided. 
Good Seeing Light Provided. 
Economy Assured. 

Risk of Accidents Eliminated. 


The Wardle Engineering Co., Ltd. £3 


196, Deansgate, Manchester. 25, Victoria St., Westminster, London. 


Telegrams : “ Chamen, Manchester. Telegrams : “ Nathallect, Vic, London.” Telephones : Victoria 7266. 
Telephones : 7970 and 7971 City. © “ Eldrawenco, Phone, London.” Victoria 9830, 9831. 
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BELLING 
Fi ES ITALIAN ALABASTER BOWLS. 


also 1, 2 and 3 heat red-hot Open-type Qn Siew 26 can Siew re 
boilers, bath water heaters and complete "eee 
pressed steel cookers for domestic use. 


: Write for our new Folders just issued. THE | 
BELLING & C Manufacturing BRITISH ELECTRIC TRADING CO., 
"5 


Eleetrical Engineer<.. 
~ UPPER EDMONTON, iONDON, NW. 18- 2, Percy St., Tottenham Court Road, W.1. 


5 


BRITISH BUILT THROUGHOUT 
The “ELECTOLITE” 


SEM1I- AUTOMATIC 


Electric Light and 
Power: Plant 


Four - Stroke paraffin Engine develops 3 B.H.P. A 
Centrifugal Governor is fitted, entirely enclosed. 


The Engine can be used for driving Pumps or other ma- 
chinery if desired, a belt pulley being fitted for this purpose. 


WORKS ON PARAFFIN 


Starts by pressing a button, and continues to run until the 
cells are fully charged, when the engine stops automatically. 


PRICE OF ENGINE, DYNAMO, £164 9 0 


SPECIAL SWITCHBOARD, 


Agencies may be arranged. Apply to Selling Agents for full particulars. “H.T.,.” Maan, Egerton & Co., Ltd., Norwich. 


Selling Agents (Scotland & Wales) : Manufacturers : Selling Agents (England) : 


TELFORD, GRIER & MACKAY, Ld., BOULTON & PAUL,LTD., MANN, EGERTON & Co.,Ltd., 
2—16, Carrick Street, 


Norwich, 
Glasgow. 135-137, Queen Victoria Street, 173, ——, a London, 


London and Cardiff. London, E.C. 4. ‘ Norwich and Ipswich. " 


— ee ee 


' Tae Douste Duty Cooker ELECTRIC 


CONDENSERS 


FOR ALL PURPOSES. 


CONDENSERS for HIGH TENSION and WIRELESS Work. 
High-Class Condensers for Telegraph & Telephone Lines. 


MANSBRIDGE AND ROLLED FOIL. TYPES. MIN 
STANDARD CONDENSERS. 


Sole Makers of Dearlove’s PATENT Artificial Line, having 
conductor of negligible temperature co-efficient. 


| THE TELEGRAPH CONDENSER CO., ELEt 


Vauxhall Street, Kennington Oval, London, S.E. 11. vn nee 


- SILVERDALE MFG. CO., 


VITTORIA STREET, ST. PAUL'S,’ B’HAM. 


. 
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Telephone : 228. 


SPECIALISTS 


im THE 
MARUFACTURE 
or 


ALTERNATING 
CURRENT 
MOTORS, 


SQUIRREL CAGE 
AND 
SLIP RING TYPES, 


Telegrame: “ Alternating, Derby.” 


RAYNER & HEALD, LTD., 


DUKE STREET, 
DERBY. 


STANDARD PROTECTED 


SQUIRREL CA@E TYPE 
INDUCTION MOTORS 


Air-Drying Varnish. 


We have brought out a new clear 
air-drying varnish called Sterling 
“*Copad.’’ You will find this 
superior to shellac and other 
— varnishes with a spirit 


Sterling “Copad”’ 


dries with a hard, glossy, flexible 
coat, and is oil, acid and moisture 
proof. Write for prices :— 


PATENT LOUD SPEAKING 


WATERTIGHT TELEPHONES 


AS ADOPTED BY 
MANY FOREIGN GOVERNMENTS AND THE LEADING 
STEAMSHIP LINES. 


Complete Installations for: SHIPS, 


mines, POWER STATIONS, ere 


ON DIRECT INTERCOMMUNICATION OR 


MERCURY 
ARC RECTIFIERS 


THE 
IDEAL A.C./D.c. CONVERTERS 


HIGH EFFICIENCY. 


NEGLIGIBLE MAINTENANCE. 


GREAT SAVING BUILDINGS 
AND ATTENDANCE. 


For Particulars apply to :— 


POWER-RECTIFIERS LIMITED 


9, Old Queen Street, 
WESTMINSTER, S.W. 1. 


CENTRAL EXCHANGE SYSTEMS. 


ALFRED GRAHAM & Co. 
(Pioneers in Loud Speaking Telephony), 
ELECTRICAL ENGINEERS AND CONTRACTORS, 


Telephone : CROFTON PARK, S.-E. Telegrams 
Lonpon,” 


952 “ NavaLmapa, 


INDUCTION DESIGN 


M. A. CODD. 
Demy Svo. 250 pp. 161 Illustrations. 21s. net. Postage $d. ; Abroad 1s. 6d. 


of Induc- 
tion Coils from the Instru- 
ment to that of a Commercial Electrical Apparatus, and to do for the 
Ceil what Hopkinson did for ae) Dynamo, so that constructors 
able to foretell with some degree of at A output the Coil shall give. 


Although theoretical considerations are entered into at some length, the 
constructional side is not neglected. and be of interest both to the 
amateur and professional coil builders. 7 space is also devoted to 
the application of the Coil to Wireless and X-ray purposes, and 
should prove of t to op of both 

ions. 


CONTENTS : List of Plates—Introduction—Theoretical Considerations—The 
ark—The Core— the Primary Winding—The Primary Tube—The Secondary 

nstruments 
Mounti sterapter In Material—Induction Coil 
Design—Bi bliography—Index. 


E. & F.N. SPON, Ld., 57, naymarket, Lonoon, 8.W.1. 
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Stevens & Son, Ld. 
ra 
Aster Engineering Co. 
Austin & Hayes .. ee oe 
Avery, W.&T., Ltd. .. ee 


B K B. Electric Motors, Ltd.. 
Bailey, Sir W. H., & Co., Lid. 22 
Bastian Meter Co., 


Bate, D.C. .. oe 45 
Rath & On |. Sup. 12 
Beck. C. BE. & Co., es 
Bel! Battery Co., Ltd. oe ee 
Belling & ee 
Benjamin Electric, Ltd.” os Bu 
Bennis, E., & Co., Ltd. .. ee 
Berry's Electric Ltd. ee os at 
Bertram Thomas 4 


B.E, Co. (of London and Bir- 
m'ngham), Ltd.. ee 

Birminvham Mica 

Blick Time Recording Devi es 19 

Holton, & Sons Lud, 


Boothroyd, H.T., Ltd... 97 
Boving Co,, Ltd, ee oe 
Braby, Fred., & Co. 9 


Brampton Bros., Ltd. . 
Brightiing, Geo. C., & Co., 
British Aluminium Co., Ltd. 1 
British Fbonite Co., Lra. 
ritis: Electric “Sup. 36 
Brisisn Biecsric Prant Lud 
British Elec. Trading Co ee 
Betish Krectric ‘Transformer 
Co., 
Briush Engineering Standards 
Association 


British L. M. Ericsson Mig. 

Co., Ltd. .. 
British Oxvgen C., Ltd. 
Brush ‘Thomson- Houston Co., 


Lud, ~up. 
Brittain’s Elec. Motor Co, 
Broadvent, T. W., 


Brook, E., Ltd ‘Sup. 
Browett. Lindley & Co., “Ltd. 
Brown & Co. 10 


Bruce Peebies & Co., Ltd. os 
Buyers of scrap Metal, Lid. .. 2 
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ANUFACTURE of Electrical Plant 
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Dick, Kerr Works, Preston; Ordnance Works, 
Coventry; Phoenix Works, Bradford; Siemens 
Works, Stafford; and Willans Works, Rugby. 


LIMITED 


HOUSE 
Kingsway ~London’W.C. 2 


Telegrams: “ENELECTICO WESTCENT, LONDON.” Telephone: HOLBORN 830. Cables: © ENELECTICO, LONDON.” 
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Bells. Electro- | 
General Blectric Ltd, 
Gent & Co., Lid. 
| Cab Ltd, 
Derr 
: 
| Crompton & Go., Lad. 
Electric Construction Ce,, Ltd, | 
General Electric Co., Led, Simplex Conduits, Ltd. 
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COMPANY | 


NEWMAN 
4, NEWMAN ST: ~~~LONDON, W.1. 


ELECTRIC WIRES & CABLES 


for all 
Power, Lighting, Traction, 
Telegraph, Telephone and 
Signalling Purposes. 


Specially adapted for outside and exposed 


positions ; insulation, non-poreus, non-britile 
and waterproof. 


NEW GUTTA-PERCHA Co., Ltd., 
Dashwood House, New Broad St., E.C. 2. 
Works: Crooms Hill, Greenwich. 


Branches -—Neweastle-on-Tyne, Manchester, 
Birmingham, Glasgow. 
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CLYDE. 


HALF-WATT 


FITTINGS 


DELIVERY 
ACTUALLY from STOCK 


BOWLS & FITTINGS. 


10”, 12” & 14” DIAMS., P.B., O.C. & O.S. 


ARETHUSA. 


FULL PARTICULARS FROM NEAREST ADDRESS. 


ENGINEERING & LIGHTING | 
EQUIPMENT CO., LTD., 


SUCCESSORS TO ENGINEERING & ARC LAMPS, LTD., 


SPHERE WORKS, ST. ALBANS. 


BRANCHES: 
GLASGOW: 19, BLYTHswoop SQUARE. 
NEWCASTLE-ON-TYNE: 37, SIDE. 
BRADFORD: 234, KILLINGHALL Roap. 
LIVERPOOL: 38/44, Beau STREET. 


STOCKTON-ON-TEES: STATION Works, 
ALLISON STREET, 


AGENTS: 

MANCHESTER DISTRICT & SOUTH WALES:— 

W. ROBSON, Fulwood House, High Holborn, London, 
SOUTH COAST :— 

W. J. SPENCER, 22, Clarence Road, St. Albans. 
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Lamps (Carbon and M.F.). 


British Electric Lamps, Ltd. 
British Thomson-Houston Co,, Ltd 


Oryseloo, 


Ltd. 
Drake & Gorham Whelerale, Ltd. 
General Electric Co., Ltd. 
Metropolitan-Vickers Co., 


lean Electrical Co., Ltd 


“Z” Electric Lamp Mig. Co,, Ld, 


Lathes. 
Churchill, C., & Co., Ltd, 


Lead Smelters. 


Pass & Son, Ltd. 


Lighting Sets. 
Aater Engineering Co, 


City Electrical Co. 
Mann, Egerton & Co., 


Overseas” Engi Co. Ltd. 


Studebaker, Ltd. 


Machine Teols. 


Taylor & Challen, Ltd. 
Mica. 


Birmingham Mica 


Co, 
Mica and Micanite Supplies, Led. 
Mica Manufacturing Co. 
Micanite and Insulators Co., Led. 


Taylor and Petters, Ltd. 


Vandervelde, L. 
Wiggins, & Sons, 


Motors. 


B. K. B. Electric memes, Ltd. 


Boothroyd, F’. T., 


British Electric Plant Co., Ltd. | 
British Thomson-Houston Ltd. 
Brittain’s Electric Motor Co, | 


Broadbent, T. W., Ltd, 


Brook, E., 
Century Electric Co. 


Charton, T. Harding, & Co., Lad. 


Crompton & Co., Ltd, 
Crypto Electrical Co, 
Electromotors, Ltd, 


Hall, J. P., &Co., Ltd, 


Higgs, Bros. 
Hogan & 


ardrop. 
India- Rubber, G. P.& T. W. Co., Ltd 


Ingleby & Co., Ltd, 


London Electric Stores, 


Mackie, W., & Co. 
McClure & Whitfield, 
Mather & Platt, Ltd. 


Mavor & Coulson, Ltd. 
Metropolitan-Vickers Blec. Co., Ltd. 
New British Supply Co., Lad, 


Parkinson, F 


Peebles (Bruce) & Co., Ltd, 


Simplex Conduits, Ltd. 
fun Electrical Co., Ltd, 


Veritys Ltd. 


Victoria Dynamo & Moter Ce, 


Wright Motors, Ltd, 


Motor | Repairs. 
Crewe, Allen & Co, 
Ravner & Heald. 
Walters, Austin, & Son, 
Weatminater Tool & F'entrictCo, 
White, Jacoby & Co., Ltd.- 


Motor.Starters and Controllers. 


Bertram Thomas. 
Rritish Thomson-Houston Co., Led. 
Wlectriea) Apparatus Oo., Lad. 


Biliston, Evans & Jackson, Ltd, 
Geipel, Wm., & Oo, 
leranic Blectric Oo.,, Lad, 


Dick, W. B., & Co,, Ltd, 


Oil Cans and 
Wells, A. C., & Co. 


Overhead Transmission Lines, 
Twiss King, & Blec, Transmission, Ltd 


Patent Agents, 
Raworth, J. B., & Moss, 


Pillars. 
Gardy & Padmore, Ltd. 


Porcelain, &c. 


British Electric 
Jnina 
Associa’ 


Shenton & Co. 

Pumps. 
Pulsometer 
Worthington-Simpeon, Lad 


Recordimg Machines, 
Raitlev. fir W. H.. Co.. Ltd. 
Blick Time Recording Devices, 
Gent & Co., Ltd. 


Rectifiers. 


Power Rectifiers. 


Resistance Wire, 
Mleetrical Alloy Co. 


Rheostats. 
Bertram Thomas. 
British Thomson-Houston Co., Ltd, 
Cressall Manufacturing Co, 


| Blectro-Mechanical Loy Co.,, Ltd, 


Igranic Electric Co. 
Isenthal & Co, 
Zenith Manufacturing Co, 


Scale Remover. 


Screws and Terminals, 
Anglo-Swiss Serew Co. 


| Moy, 5. F., Ltd, 


| 


Screws and Terminals—(Cont.) | 


Urmond Bogineering Uv, 
on Screw Co.3 


B., & Sons 
Slate Panels. 


| Palmer, Riley & Co. 


Soldering=Material, 


tampings. 


| Harris, A. a & Co, 


Jenkins, R. 
J., & Bons, Led, 
Bros. 


Steam Meters. 
George Kent, Ltd. 


Stokers, 
Bennis, B., & Co., Ltd, 


Mfrs,’ | 
tion, 
| J., & Co., Ltd. 


Switch Cells. 
Croft Granite, Brick & Concrete 6o, 


Switchboards, 

Berry's Electric, Ltd. 
certram ‘Thomas. 
British Thorson. “Hoaston Co., Led. 
Ferguson, Pailin & Co. 
General Electric Co,, Ltd. 
Hoe'mes, J. H., 
Tg: a vie Co., 
Tnc i -Robber, G.-P. Co., Ltd 
Lowke, as & Sons 
Moy, ad, 

Lid. 


Switches, 
Berry’s Ltd, 
rtram Thomas, 
British Thomson-Hosston Co,, Ltd, 
Cantie Switch Co.. Ltd, 
Cleveland Metal Co. 
Dorman @ Smith, Ltd, 
Edison Swan Co., Ltd, 
McGeoch, W., . Ltd, 
Midland Stig, Co., Ltd, 
Moy, E. F., Ltd. 
& & Oo., Ltd, 
erttys, Li 
Williams Pell. 


Tank and Girder Work. 
Braby, Fred., & Co. 


L.P.8. Blectrical Co. 
MacLennan, John, & Cc, 


Telegraph Condeusers. 
The Telegraph Condenser Oo., Ltd. 


Telephones. 


W., & Co., Lad. 
Transformers, 


_ British Lad. 


st rgb Electric 
Crypto Electrical Co, 


Engineering Ce., Lad, 


Vacunm Cleavers. 
Beck, C. E., & Co., Ltd. 


simpiex Ounduits, Lad. 
Turner Aspirators, The, Lid, 


Vacuum Pamps. 
Consolidated Pneumatic Too! Co.,Ltd 
Duncan Watson & Co, 


Water Recerders. 
“Lea” Recorder Oo., Led, 
Gent & Ltd, 
Welding. 
The British Oxygen Oo., Led. 


Wire (Covered). 
Oallender’s Cable & Construction 


td. 
British Thomson-Houston Son 
Concordia Electric Wire Co., 


| Oonnolly’s (Riaekley), Ltd. 


British L.M. Ericsson Mfg. Oo., Ltd. 


General Electrie Co., Ltd. 
Graham, Alfred, 


& Co. 
| Sterling "Telephone & Hlectric Oo., La 


Western Electric Ltd. 


Time Switehes. 


Tools, &c, 


| Taylor & Challen, Ltd, 
Wolf, 8., & Co., Ltd, 


Teols, Boiler Scaling. 
Gilman, Frank, 


Electrical Engineering and Equip 
ment Co., Ltd. 

Genera! Electric Co., 

Henley’s W. T. Telog. Wes. Co., Lad, 

Hooper’s Telegraph Ld, 

India Rubber, G.- W.OCe., 

Johnson & Philli 

Liverpool Blect Cable Co., Lad, 

London Blectric Wire Co., Ltd, 

L.P.8. Blectrical Co, 

Macintosh Oable Oo., Ltd, 

Marshall & Led, 

MoGeoch & Co., Ltd, 

Saxonia Blectrical Wire 

#. Helens Cable & Rubber Led 

Union Cable Co., Ltd, 

Ward & Goldstone. 


our 
Smith, F., & Co., Lad, 
Wmith, H. W., & Co,, Led, 


X-Ray Apparatus, &c. 
Cox-Cavendish Blecl. Co., Ltd. 
Medical Supply Association, Ld. 


MISCELLANEOUS ANNOUNCEMENTS, 


Relating to Situations, Articles for Sale and Wanted, &c., appear on Sup. 15, &c. 


57, Robertson St., 


ALTERATION 


IN ADDRESS. 


ON AND AFTER 19TH ‘JUNE, our London 
Office will be removed to— 


60, LINCOLN’S INN FIELDS, LONDON, 


To facilitate postal deliveries and avoid delays, make a note 
of our new address NOW. 


Led the Way in 1899. 
Set the Standard to-day. 


Sole Agent for Scotland: 
MALCOLM BREINGAN, 


GLASGOW. 


W.C. 


THE BRITISH L.M. ERICSSON MFG. Co., Ltd., 


60, Lincoln’s Inn Fields, 
LONDON, W.C. 2. 


Factory - - 


- BEESTON, NOTTS. 


Tel 


— 
| Tramway Supplies. 
Rogers, W MoGeoch 
Ross, Co 
a o-Mechanica! Brak | 
Tubular Sleeving. 
| Bleotrical Co. 
hes | MoLennan, John, & Co, 
| | Turbines. 
Yolenoid Regulator Co, | 
& Co., Ltd. 
Veritys Led, Deities Thomson- Lad. 
Gondon Label Co. Oo. (Wi 
| Gilkes, Gilbert, & Co. (Water), 
| 
Oil. 
| 
| 
Damard Lacquer Co., Ltd, 
* | Sterling Varnish Co, 
| Ventilation. 
| Walsall Blectrical Co., Ld. General Blectric Co., Ltd, 
Veritys, Led. 
| 
Firth & Russell. | 
| 
' Western Hlectric Lad. 
Wits (Uncovered, P 
Balton, & Sons, Lad. 4 
Ra a | 
| 
Armstrong, Stevens 
Gilson, D., & Co., Lad, 
Si 
g 
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Telephone.- Avenue, 7854, 
elegrams “Dieotto. Fen 


W.B.DICK& COMPANY LTD 


90,FENCHURCH ST. LONDON.EC3. 


2 Lines) 
ndon-: 


‘HE severest possible test for a lubricant 

is on machines where the load is constantly 
varying and the fact that Dick’s I.L.O. lubri- 
cants are used by power-station engineers in 
every part of the country, is in itself evidence 
of their efficiency and uniform reliability. 


I.L.O. Lubricants are carefully blended by 
experts, who have had practical experience in 
every industry for which they cater. This is 
probably the reason why Dick's lubricants 
always satisfy every enquiry from the “prac- 
tical” man 
May we tell you more about them ? 
Your enquiry will be welcomed. 


SLATE PANELS, 


any size, drilled to requirements. 


YOUR ENQUIRIES SOLICITED. 


PALMER, RILEY & Co., Ltd. 
Market Chambers, ACCRINGTON. 


‘Phone: Accrington 2745, "Grams : “ Export.” 


CONDUIT. 


All Sizes from Stock. 


SOUTHERN ELECTRIC Co., Ltd., 
10, Bush Lane, Cannon Street, LONDON, E.C. 4. 


THIS is a “ BIPOL” 


ACCUMULATOR (Torch Type). 


4 VOLT (7” x 1} dia.). Takes the 
place of 3 CELL, and 
2 VOLT (42#” x 1}” dia.) of 2 CELL 
LARGE DRY BATTERY at 


IMMEASURABLY LESS WORKING COST 


Distributor to the TRADE :— 
D. C. BATE, 16, JOHN DALTON ST., 


For utilising the Continuous 
Current Electric Light Supply, 
of any voltage, for the following 
Electro-Medical Treatments :— 
fonisation. Galvanisation. 
Faradisation. Electrolysis. 
Muscle Reaction Testing. 
Schnee Four-cell Bath. 
Paresis (after injury). 

Surging Galvanic Current. 
Faradic 

Ruse’s Treatment of Gon- 

orrhe@a. ac. ac. 


The following are a few of the many 
conditions to which these Treatments 
can be beneficially applied :—Gout and 
Rheumatism, Ulcers, Sinuses, Gonor- 
rhoea (Russ's method), Lupus, Syphilitic 
Ulcers, Boils, Oral Sepsis, Endometritis, 
Dysmenorrheea, Menorrhagia, Urethritis 
Ophthalmic Neonatorum, Otorrhcea, 
Rhinitis. Rectal Fistula, Absorption of 
Scar Tissue, Sprains, Acne and the 
treatment of Septic Wounds, &c., &c. 


You just fill it with cold water, 
it costs nothing for upkeep. 


Price complete, ready for use, 
including Galvanoset, Milliam- 
pere Meter (D * Arsonval), Cords, 
Handles, Electrodes, Carrying 
Case, and fitted with Control 
Lever, Divided Scale, and ar- 
ranged so that the current can 
be accurately controlled from 
zero upwards. 


Price - .8.0 
Plus 50% War Advance. 


Send for fully Catalogue 


| 


The MEDICAL SUPPLY ASSN. Ltd., 167-1865, Gray’s inn Rd., London, W.C. 1 
“THE HOUSE FOR EVERYTHING ELECTRO-MEDICAL” 
The Largest_X-Ray and Electro-Medica! Snowrooms in Great Britain. 
Highest Award for Electre-Medica! Apparatus at the Last Internationa! Medica! Congress. 


| 
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e 
| 
- - > 
x 
= 
| 
am, 


xlvi THE ELECTRICAL REVIEW. (June 25, 1920. == 
THE “OVERSEAS” AUTOMATIC 
SELF-STARTING AND STOPPING ELECTRIC LIGHTING PLANTs. 
The Plants are cleanly designed, SET IN IMMEDIATE OPERATION 
compact units, on combination bed- 
plates, automatically controlled, and B Y TU R N / N G A S W/ TCH , 
can be installed in any odd corner sat 
around your house. + 
The Engine is water-cooled single- Special Points :— 
cylinder, four-eycle, of the most ENGINE STARTS AUTOMATICALLY. | 
om aH RUNS 8/12 HOURS ON A GALLON OF | 
They can be started or stopped by PETROL. 
operating @ switch, and will ran FEW MOVING PARTS, ALL READILY 
without attention until switched off. ACCESSIBLE. 
Absolutely steady running and AMPLE RESERVE OF POWER. 
maximum economy in operation. 
In addition to Lighting facilities, 
you can run Fans, Vacuum Cleaners, PRICES. 
Cooking Utensils, small Machinery, Type ta.—35/20 c.p. Lam 
such as Lathes, Churns, &c., besides aids | 
Trons, Heating Apparatus, &c., &c. Model 80 | 
; £150 
110, 140 or 2 4000 
LOCAL SELLING watts). Cine- 
AGENTS WANTED. matograph work ... £250 
ex 
THE OVERSEAS ENGINEERING CO., LTD., 
Mair WG 3-165, Gt. Portland Street, London, W. 1. 
PARIS: 73, Rue de Provence. NEW YORK: 44, Whitehall St. EDINBURGH: 104, Raeburn Place. —- 


Second Edition, Revised and enlarged. 


Price 2/- net; Post Free 2/2,. Limp Cloth, cut flush, I 
round corners, red edges, demy 12mo, suitable for 


pocket (size 6 x 39). 


THE 


COMMERCIAL ENGINEER'S 
POCKET BOOK. 


ELECTRICITY SUPPLY. 


AIR-SPACE 


UNION CABLE C? 
Dagenham Dock. \} 


A Handbook for Publicity Department Managers, 
Electricity Supply and Contractors’ 
Representatives. 


By FRANCIS H. DAVIES, A.M.1.E.E. 


- The ELECTRICAL REVIEW, Ltd., 
4, Ludgate Hill, London, E.C. 4 
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VERITYS 


_ENGINEERS, 
WORKS: ASTON, BIRMINGHAM. 


COMBINED SWITCH AND STARTER. 


Specially sultable for mounting direct 
on machine tools, or where space 
Is limited. 

Pedestal Ammeters fitted on the top 
when required. 

Fuses can be elther Handle Pattern 
(as shown) or Home Office Bridge 
Pattern. 

Starter Covers: Elther totally enclosed 
or radial slotted pattern. 


Sizes: 3—10 H.P., 100—500 volts. 


MANCHESTER: 


BIRMINGHAM: 

GLASGOW: LIVERPOOL : 

6. Watertos Strest Royal Bulidings. 


NEWCASTLE-ON-TYNE: 


“TUCKER” 
SWITCHGEAR. 


An important section of our works is devoted exclusively to the 
production of high-class Switchgear :— 

BATTERY SWITCHES. MOTOR PANELS. TEAK & IRON 

KNIFE SWITCHES. POWER FUSES. DISTRIBUTION BOARDS. 


LIGHTING & POWER BOARDS TO MEET H.0. REGULATIONS. 
COMPLETE SWITCHBOARDS AND SWITCHGEAR GENERALLY. 


The same qualities of design, PERFECTION OF 
DETAIL and SUPERIOR FINISH that have 
made “TUCKER” ACCESSORIES famous 
throughout the Electrical World, are found in— 


“TUCKER” SWITCHGEAR. 


B I RMINGHA M. 


| 
| | | 
A 
q 
a 
x ie 
| 
| | — 
| 
| ° 
# 
a 


THE ELECTRICAL REVIEW SUPPLEMENT. ‘June 25, 1946, 


219, Tottenham Court Read, W. 


\ 
MANCHESTER : 
\\ H. G. MABBS, 
\ , \\ Marble St., Spring Gardens. 


LOXLEY & 60., Ltd., 
6, Sholebroke Mount. 


NEWCASTLE-ON-TYNE : 


ROBERT BOWRAN & 60., Lid., 
St. Nicholas Buildings. 


GLASGOW : 
A. & J. M’CULLOCH, 
140, West George Street. 


IRELAND : 
A. PORTER, 


LIVERPOOL ELECTRIC CABLE CO,, square, belast. 


Head Office & Works: LINACRE LANE, BOOTLE, LIVERPOOL. 
Telephone No. 542 Bootle. Telegrams : “ Concentric, Liverpool.” 


WORTHINGTON-SIMPSON 


COOLING TOWERS 


| Natural or Forced Draught. Steel or Re-inforced Concrete Shell. 


COMPLETE INDEPENDENT CONDENSING 
PLANTS OF ALL TYPES 
WITH 
ROTARY OR RECIPROCATING AUXILIARIES 
TO MEET ALL 
REQUIREMENTS WITH MAXIMUM 
EFFICIENCY. 


Write for Special Literature. 


WORTHINGTON - - SIMPSON, 


_ Queen’s House, KINGSWAY, W.C. 2. 
Works : >: NEWARK-ON-TRENT and LONDON. 
Branches in the Principal Towns & Cities throughout the World. 
Telephone Nos. 


HOLBORN 3048, 3049 ‘and 3050. 


Telegrams and Cal 
“PUMPING, LONDON.” “PUM PING. tS VESTCENT, LONDON.” 
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(Shows= Plug” removed. 


The Plug is Gun Metal 
fitted with Cord Grip to 
take Cab Tyre or our 
Tough Rubber-sheathed 
Flexible Cord speci- 
ally manufactured for 
use with this Piug.s 


Prices on application, 


* BANQUO ” SAFETY INTERLOCKING COMBINED “BANQUO ” IRON-CLAD DISTRIBUTION SWITCH SYSTEM 


Thi i itse i i 
WATERPROOF SWITCH AND 3-PIN PLUG. of mounting « umber of switches inside the same bor as the fuseboard and fa place 


BANQUO ” 


(REGD.) 
Combined 
SWITCH 


AND 


FUSES. 


WATERPROOF 
PATTERN. 


List No, A8/61. Ca 5 
Price 


Subject to Trade Discoun 


Telegrams : 
“ BANQUO” type Double-Pole Switch “ 
with Double-Pole “Izolex”’ Replace- ” 
ment Fuses. ° 
This combination makes up a most _ Telephones: 
useful set. The fuse lid is hinged and 7083-4-5-6 
independent of the switch. Central, 


List No. A8/71. Capacity 10 5 
Price 


FACTORIES, &c. 


« of straggling single units. The switches are mounted on one iron base, this being 
usually fitted in proximity to the distributing fuse-box. The switches are fool-proof, 
and saving is effected in cost and labour. The words * on” and “orr"’ are cart on the 
lid, and the switch handle is of cast gun-metal. giving a substantial yet neat appearance. 
The boxes can be drilled and screwed to requirements, and there is ample space inside 
cases for safety and ease in wiring. 
” 


WE CAN 
SUPPLY 
*BANQUO' 
SWITCHES 
WITH 


15/4 22/4 |29/4|36/4 43/4 50/4'57/4'64/4 | 71/4 | 78/4 85/4 


Prices for Double-Pole and 10-amp. Switches on application. 
SUBJECT TO TRADE DISCOUNTS. 


Supplied Single 
* or Douple-Pole 
practice 


“BANQUO" TWO-WAY SWITCH. 
Nomser or Sincte Porte $-Amp. Swit cHeEs. 


“ BANQUO'’ 
Combined Interlocking D.P. 
Switch and Plug with D.P 

Replacement Fuses. 
Suitable to 250 volts. 

This set comprises Double- 
Pole Switch which interlocks, 
with plug fitted with two pins 
and pin. 

The plug has gun-metal cover 
and will take our “T.RS8.” 
Tough Rubber Sheathed flexible 
or ordinary Cab Tyre Flexible. 

“Izolex"’ Replacement 
Fuses are provided, and the 
whole enclosed in ~— and 
dust-proof iron case. ces : 


Subject to Trade Discounts. 


GLASGOW Office: 
65, Bothwell Street. 


LONDON Offices: 58, New Oxford St., W.C. 1 
Mercantile Chambers. 


99 AS SUPPLIED IN LARGE NUMBERS TO 
SYSTEM ARSENALS, DOCKYARDS, EXPLOSIVES 
(Registered) FACTORIES, CHEMICAL WORKS, 


ELECTRO-METALS “Z.V.” FLEXIBLE 
SHAFT COUPLING. 


FLEXIBLE COUPLINGS. 


If you require a flexible 
shaft coupling to be reliable, 
to take up malalignment of 
shafting, or to protect your 
machinery severe 
shocks or strains, instal one 
of “ Electro-Metals’’ make. 


ELECTRO-METALS, 


Head Office - 56, Kingsway, London, W.C. 2. 
Tel. No.: 6420 Holborn. Tel. Address: “ Processes, London.” 
Manchester: R. Millett, 30, Cross St. Tel. No.: 7772 City. 
Sheffield : 19, St. James Street. — Tel. No: 257 Central. 


Newcastle-on-Tyne: J. R.Straker-Wilson, 3, St. 
Nicholas Buildings. Tel. No. ; 2749 Central. 


Birmingham : L. Dunker, Norwich Union Chambers. 


Works: STOKE-ON-TRENT. 


» 


3 
of BANQUO 
5S amps. .. £2 16 6 } 
ar oldsion " 
MANCHESTER 
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HE curve below: shows the — small 
variation in vacuum under a wide 
range of steam pressure. 


Test on Multijector designed for 
100 lb. working steam pressure. 


US 


hg) 


VACUUM INS.(Bar.30in 
© 


OPERATING STEAM PRESSURE. Ib.per sq.in.gauge. 


Send for 
Descriptive Circular No. C3051. 


E. C.4. GLASGOW. 
SPECIALISTS IN CONDENSING “PLANT. 


High Insulation, Sotidite 


TERMINAL BLOCKS. 
2, 3 or 4 Way. 


DUGDELL’S PATENT MOVABLE 
FITTINGS. 


HUNDREDS OF PATTERNS. 
Thousands of Repeat Orders. 


See Full Page Second Yssue of 
“ Electrical Review” each month 


CATALOGUE ON APPLICATION. 


FAILSWORTH, MANCHESTER. 


LAMP HOLDER 
ADAPTOR. 
Complete with 
Terminals. 


CONDUIT AND 

OTHER BUSHES 
Most Sizes. 

Deliwery of abowe Articles from Stock, 


Any Goods quoted for on i” receipt of of Sample or Blue Print. 


ADVANCE WORKS, JEW'S ROW, 


IMPROVED SOLIDITE CO., LTD. 


LONDON, S.W. 18 


HIGH 
TENSION 


FULFILS ALL REQUIREMENTS. 
AUTHORITIES SPECIFY. 


City Office :— 


35, ALDERSGATZ ST., 


TRESTLES, 

SCAFFOLDS, 

TOWER LADDERS, 

TRUCKS, TROLLEYS, 
BARROWS. 


_FIR= EXTINGUISHERS, 
FIRE HOSE, HYDRANTS, 
FIRE ESCAPES, HOSE REELS, 
and all Fittings and Accessories.~ 


3000 0 002900 


Pr 
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—— 
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Rp Parson’s Green, 
| LONDON, S.W. 6. 
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“SIROCCO” 


TRADE MARK 


=. 


AEATING &VENTILATING 
OF FACTORIES 


Fresh air at the right temperature is conducive 
to good work and maximum output ! —— 

If you realise this, you only need ‘to know 
which system of ventilation will best suit the 
requirements of your factory. 

If you have not seriously considered venti- 
lation from the point of view of greater 
production you will profit by studying the 
question. Scientific ventilation will provide 
your factory with fresh invigorating air that 
is washed and tempered to the needs of the 
building and its workers. 

In either case send for publication No. 1012 
dealing with this important subject, or let us 
arrange for one of our engineers to discuss it 


8 


with you. 

wes DAVIDSON & C2 
ET. BELFAST 


THE Rs T PEX 
|. O A Electric Washer. | | 
AN EFFICIENT 
AND PRACTICABILITY AND pe 
WRINGING MACHINE. SAFETY, ‘J 
ock, U The ROTAPEX WRINGER ARE FEATURES J 
> f Power operated and of the revers- PARAMOUNT IN THE fl 
ible type, also swings into four 
& positions, Fitted with special safety ROTAPEX 
? release. 
n A special feature is the Automatic Reversing Action gives 2 
| zinc cylinder. gentle tumbling to the clothes which 
‘ Its entire construction is rust-proof ; washed and 
A is lighter and more sanitary than ving, ad 
wood ; and its smoothness ensures on one Goes ast 
perfect protection to the clothes. agitate them enough). 
Low operating costs. All mechanical and electrical 
4 Attachable to lighting circuit. equipment amply protected and 2 
No special wiring required. totally encl | 
LES, BUILT FOR LIFELONG SERVICE IN THE BEST OF HOMES. 
Write for particulars of AP EX aa“ ECONO” Electric Vacuum Cleaners 
EYS, | Phone : D t & Telegrams : 
Rs, Electrical Engineers, 
3. 3 61 & 62, Berners Street, LONDON, W. 1. = 
ps. ~ oc 20 0€ 30 oc 20 oc 
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CRYSELCO 


Manufactured only by the 
All-British Lamp Company, 


CRYSELCO, LIMITED, 


Kempston Works, 
BEDFORD. 


Telegrams : * Cryselco, Kempston.” Telephone : 177 Bedford. 


THE “LITTLE BRITON” 
VACUUM CLEANER. 


No Gold goods are sold without the “ Hall- 
Mark.” No Vacuum Cleaner should be sold 
without a Faraday House Test. Send for 
copy. Every Machine guaranteed to reach 


£27 


ON D.C. 


£350 


ON AC. 


Send postcard TO-DAY for terms. 
Sale Manufacturers and Patentees : 


The TURNER ASPIRATORS, L4., 


Dept. E., 87/9, Aldgate High Street E. 1. 
Telephone: Central 10361. 


Works: 4, Plough Yard, E.C. 2. 


BRANCHES: 
LONDON : 17, Soho Square, W. 1. 
MANCHESTER: Examiner Bui'dings, Strutt Street. 
GLASGOW : 19, Waterloo S.reet. 
YORKSHIRE: 63, Albion Sireet, Leeds. 


PROJECTORS 


We have been manufacturing pro- 
jectors for nearly a third of a cen- 
tury and we claim, therefore, to 
know something about them. 


Ease of control and accuracy of 
adjustment combined with sound 
mechanical design and the highest 
quality of workmanship are among 
the outstanding features of those 
we make. 


The illustration shows one of our 
types which embodies some special 


features. 
ASK US TO QUOTE. 


We make motors from 1/700 H.P. 


[NEWCASTLE -ON-TYNE 
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Hicn Crass 
House NG 


and 
Accessory Switchgear 


Knife and Clip Pattern Switches 

Radial and Battery Regulating Switches 

Automatic Accumulator Switches 

Field Breaking Switches 

High and Low Tension Automatic Oil Switches 
” ” ” Isolating Switches 

Shunt Field Regulators 


All Standard parts 
carried in Stock. 


Prompt Delivery of 
Complete Switchboards. 


KNIFE 
PATTERN 
SWITCH. 


CLIP 
PATTERN 
SWITCH. 


STANDARD HOUSE 
LIGHTING SWITCHBOARD. 


Write for copy of 
Leaflet No. 214. 


CROMPTON 


and COMPANY Limited. 


WORKS CHELMSFORD, ENG 
Regd Ofice and Export Dept.:—Salisbury House, London Wall, London, Eng. 
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The LESCO Lampholder ensures a big saving in time and trouble 


and makes for the STRICTEST ECONOMIES IN EVERY 
DIRECTION. 


Its simplicity will instantly appeal to the practical man and a “two minute” 
examination disclose its pronounced superiority over every other holder. 


Reference to the detailed sketch at top of page will emphasize this note of LESCO 
Simplicity and help you to more fully appreciate the following list of advantages :— 


Easily and quickly assembled—simplifies and 
facilitates fitting and SAVES 50% in wiring 
time. 


Has a single REVERSIBLE Shade-Locking 
Ring. OUTSIDE, which is rapidly and 
securely fixed in position by a single turn. 
A Real Cord Grip which needs no cutting 
away and will withstand a pull of 60 Ibs. 


No LOOSE Screwed Shade Rings to bother 
with, and no screw threads to get crossed 
and ‘stripped. 

Has a BAYONET-joint connection ONLY— 
no tiresome screwed-threaded parts to 
cause trouble and delay. 

Makes a better and more reliable contact. 
Pressure is uniform and never varies. 


If you have not seen a sample LESCO Holder we invite you to send right away 
for one. Ask also for fully-illustrated literature, together with prices, &c. 


LESCO LIMITED, Lloyd's Bank Buildings, King St., MANCHESTER. 


SHEFFIELD : SCOTLAND : 
Mylan & Smith (Engs.), Ltd., C. Borthwick, 


A. 
25, Victoria Street, S.W.1. 10, East Parade. 149, St. Vincent St., Glasgow. 


Supplies of “LES 
CO” Holders may 
obtained 


be 
Sun Biectrica 
nd 


Drake "Gorham 
(Wholesale), Ltd., 
London. 


Lampholder 


(HOPE'S PROV, PATENTS) 
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High in Efficiency and superior 
~in_manufacture, this Fuse fully 
‘merits YOUR investigation. ? 


luvent 


REGD. TRADE MARK) 


It has many distinctive features—features which are the outcome of a wide 
and specialised experience—features which ensure unrivalled service. 


Every part of the “FLUVENT” Fuse and Base is wer wig 
manufactured to gauge. - Any “FLUVENT” Fuse Bridge 
make perfect contact in any “FLUVENT” Base. 

It ie of compact size and has a very short break. No portion 
of the actual fuse wire in the fuse is in direct contact with 
the china at any point. 

The lining of the fuse chamber is indestructible, and will 
withstand 3000 deg. Centigrade. 

The fuse has a perfect inverse time element. 

The watts loss,.and the mass of metal to be volatilised on 
short circuit is extremely small—watts loss less than one-fifth 
of that in other makes. - 

Fuse wire passing through smal! hole to contact prevents 
over-fusing. 

Blowing effect of the tube tends to blow arc away from the 
contacts instead of towards them. 


A complete table of ing currents for all necessary sizes 
appears on the bottom of the “FLUVENT” Fuse. 


We invite your application NOW for fuller information. We can guarantee Deliveries 
for Urgent Orders within ten days if specially desired. 


PARMITER, HOPE SUGDEN, 
Hulme _ Electrical Works, MANCHESTER. 


London Office : 25, Victoria Street, S.W.1. Scotland : A.C. Borthwick, 149, St. Vincent St., Glasgow. 
North-East Coast : J. Gledson & Co., 48, Blackett St., Newcastle-on-Tyne. 
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ALL punroeet. 


Fully complies with the most 
stringent requirement of the 
HOME OFFICE. 


ASK FOR ILLUSTRATED 
LIST SHOWING FULL RANGE 
OF SIZES AND PATTERNS. 


PROMPT DELIVERIES COMBINED 15-amp. DOUBLE-POLE 


SAFUSE SWITCHES. FROM SAFUSE and 5 or 10-amp. S!INGLE- 
All Sizes generally in Stock. ’ POLE SWITCHBOARD. 


Double and Triple Pols. PATENTEES & MANUFACTURERS : 


15, 30, 60, 100, 200, 400 amps 


DONOVAN & CO., 


Works; 4 Co rnwa St reet, Telegrams: DONOVAN.” B'HAM. 


CHURCH STREET. Bil ine Mi G Hi A Mi Telephones : CENTRAL. 5703/5704. 


There are 30,000 
highly satisfied 


ASTER USERS 


which speaks well for the in- 
trinsic merits of these British- 
made engines. 


Read this extract from the letter 
of one, amongst these many 
customers :— 


“IT have an &ngine built in 1904 
(two cylinder) and it runs extremely 
well to-day ; the original btasses are 
running to-day and the big ends have 
never heen closed.” 


REMEMBER TO INSIST ON ASTOR ENGINES WHEN SPECIFYING 
POWER PLANT. THERE IS AN ASTOR ENGINE FOR EVERY USE. 


ASTER ENGINEERING CO. (32) 


+ Donegal Square East. 
Wembley . . . . . Middlesex. CARDIFF: Weare Mel Center. 


Telephone: Wembley 22 (2 lines). 
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RESISTANCES 


have Unbreakable, Jointless 
and Rustless Grids, and are 
Guaranteed for Five Years. 


Descriptive Pamphlet on Request. 


||| The Electro-Mechanical Brake 
West Bromwich, England. Co., Ltd.,: 


S London - «= Donald H, Scott, 10. Arthur Street, E.C. 4, 
Scotland - «4d, McGregor & Co., 74, York St., Glasgow,” 
Newcastle-on-Tyne F.H. Morley, Star Bigs., Northumberland St. 
- R. Haste Carr, Crown Point Road, 
- L. Backhouse, Cathedral Hse., Long Millgate, 
A. N. Douglas, 102. St. Mary St. 
- J. G. Gilbert Lodge, 109, Pitt Street, Sydney. 


Do you install unprotected motors ? 


—fuse a small 


REPULSION START—INDUCTION 


SINGLE-PHASE MOTOR 


(1/10 to 1/4 H.P.) 


so as to protect 
it when carrying 
full load—and 
that -fuse will 
usually be of 
ample capacity 
to enable it to 
successfully start 


full load. 


4 u.p. Motor Geared to an Air 
Compressor. 


Manufactured only by 


CENTURY ELECTRIC COMPANY, 
19th Pine to Olive Streets, St. Louis, Mo., U.S.A. 


ASTOCK OF “CENTURY” MOTORS IS CARRIED IN LONDON BY— 


The Sole British Agents— 


SWEDISH GENERAL ELECTRIC, LTD., 


5, CHANCERY LANE, W.C. 2. 
Sales Manager: R. A. MARPLES. 


Telegrams: “ Autosyncro, Westcent, London.” Telephone: Holborn 1703~ 


262 


A saving of 5|6ths of the usual fixing charges 
can be made by using 


RAWLPLUGS 


(PATENT FIBRE PLUGS) 


For fixing all kinds of Electric or Gas Fittings, Wiring, 
Cables, Conduits, Switches, Ceiling Roses, Fuse and 
Connection Boxes, Brackets, Telephone Apparatus, all 


Switchboard and Installation work for Light, Heat 
or Power. 


other advantages are 
SIMPLICITY of MANIPULATION, 
SAVING of TIME and COST, 
INVISIBILITY, NEATNESS, and LOW COST. 
By the use of Rawlplugs a firm hold is obtained in 
PLASTER, BRICK, CONCRETE, CEMENT, 


MARBLE, SLATE, STONE, TILES, GLASS, 
METAL, 


A complete set of Rawlplugs & Tools ... . &2, 
Trial Outfit (Post Free)... «+» 58. 6d. 


The RAWLPLUG Co., Ltd., 


: Lenthall Place, Gloucester Road : - 


SOUTH KENSINGTON, S.W. 7. 
Telephone: KENSINGTON 6492 and 3370. 


TRONG and well-made, 
S this head needs but a turn 


of the levertothe rightto | 


index it, then a turn to the left 
clamps it securely. 

It can be used either vertically or 
herizontally and in either position it 
holds the work with maximum rigidity 
close to the table. 

Itis easily operated by unskilled labour, 
there being no possibility of mistakes 
occurring through the miscounting of 


Let us send you full illus. particalers 
Chas. CHURCHILL & Co., Ld. 
9-15, Leonard St., Fi imsbury,E.C-2 
And at Birmingham. Manchester, 


lasgow, Bri: 
Look 
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PRECISION SCREW 


MACDONALD ROAD, WALTHAMSTOW, LONDON.£:7. 


QUALITY 


PRICE 


SERVICE 


ENCRAVED CAST PRESSED PRINTED 
BRASS LOPPER /VORINE CELLULO/O * 


LONDON LABEL 


HARLEY WORKS, BECKTON REE. 


HATCHAM MFG. CO., L™. 
' $314, Gray’s Inn Road, W.C. 1. 
Adaptors, Tamtler Switches, Flex 

ALL ELECTRICAL SUPPLIES. 


RIGHT AT THE FRONT. 
The *‘ ADAPTABLE’’ Earthing and Bonding Clip. 
Absolutely the only Clip on the market that Tel. 
. will fit any size Conduit, Cable, or Pipe. 6685 O 
HANN & INGLE, 13, Albert Piace, 
Bridge Street, Manchester. (Or your Supplier.) 


|CAPPER PASS & SON, Ltd., 


BEDMINSTER SMELTING WORKS, BRISTOL 
Sellers of ANTIMONIAL LEAD of all Grades 
BUYERS OF 


LEAD ASHES & LEAD RESIDUES from ACCUMULATORS. 


Telegrams: “ Pass, Bristow.” Telephone 84765. 


| The Croft Granite, Brick & Concrete Co., Ltd, | 


| CROFT, near LEICESTER. - 


CROFT ADAMANT CELLWORK FOR E.H.T. EQUIPMENT. 


THE ORMOND ENGINEERING CO. 
(PROPRIETOR, E. J. DELFOSSE), 


*Phone: Helborn1812. 99, PENTONVILLE ROAD, LONDON, N. 1, 


No. 103. COUNTERWEIGHT SETS| 


Rings stamped in ONE PIECE. . 


T BEST ENGLISH CHINA, WIDE-GROOVE PULLEY. | 


RYMAN, 116, Livery Street, BIRMINGHAD. 


FILM COOLING TOWERS, LTD., 124, Chancery Lane, London, W.C.2 
METERS 


GEORGE KENT, LTD., 


199, HIGH HOLBORN, LONDON, W.C. 1. 


GOVERNORS 


are a Speciality of ours. 


WILSON HARTNELL & CO., Ltd., 
WORKS, LEEDS. 


Mica & Micanite Supplies, L., 


SURPLUS CLEARANCE SALE. NEW WOODEN HUTS 


Dwellings, Bungalows, Offices, Werkshops, Motor Car Houres 
Pavilions, Stables, Stores, Canteens, Greenhouses, Rustic Work’ 
Barrows, Stoves, Asbestos and Poultry Appliances, &c. 


IUlastrated List Post Free. 
LTD., 18, SAVOY STREET, 
we BATH & co., LONDON, w.c. 2. : 


SPRING COPPER EARTHING CLIPS 
with BRASS Screw, Nut and Washer. 


pe TWELVE SIZES—i” to 3” Wy 
F. RYMAN, "3,07," 


ENQUIRIES 


ALWEBSTER, 
Great Western Railway Depot, 


IRON, STEEL, 
ALSO 
TURNINGS, 
BORINGS, 


PARK R 


TRLBPHONE 


LONDON. 


= INSULATING BRICKS 


Give Highest Efficiency for 


ELECTRIC FURNACES, OVENS, &c., &c. 


SOLICITED. 
CASH 
BUYERS 

SCRAP 
COPPER, BRASS, 
GUN-METAL, 
Also Borie. 
RESIDUES 


OVAL, 


WILLESDEN 2378. 


| HOBDELL, WAY & GO., Lid., 


| 
| 
| 
GeargeZr, 
Ellisogy 
cear 


HUTS 


Houres 
Work’ 
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| STERLING SPECIALITIES FOR MINES 


are recognised by all the leading Authorities to be the 
BEST ON THE MARKET TO-DAY : 


BEST IN MANUFACTURE BEST IN DESIGN 
BEST IN QUALITY BEST FOR SAFETY 
AND BEST FOR ALL-ROUND RELIABILITY AND GOOD VALUE. 


DELIVERY 


FROM 


i 
| } 4 STOCK 
as 
4 


No. U 563. 


THE ‘PHONE WITH TWO RECEIVERS. Battery Ringing Mining 
Gas and Watertight Magneto Mining Telephone. Telephone in Watertight 
The Generator Contacts are totally enclosed, thus Iron Case with hinged 
rendering it impossible for open sparking totake place. front. 


_This Telephone complies with Home Office Regulations. This Telephone complies with Home Office Regulations. 


DELIVERY 
FROM 


STOCK. 


No. S$ 6097. 


No. S 6095. 


IRON-CASED WATERPROOF BELL. THE “SUBTER” (Regd, Trade Mark). 
' Recommended for damp situations and general use, for, Safety Bell. All live parts carefully insulated from case. 
being of metal throughout, they are unaffected by changes Cover fastened by key headed screws which cannot beentirely 
of temperature. removed. Passed by H.O. for use in fiery mines. 


It is important to know that we are Specialists in all manner of electrical devices for signalling in Mines. Many of the 
largest Collieries throughout the Kingdom are equipped with Sterling Signalling Systems and in all cases they render the , 


utmost satisfaction. 
WRITE FOR FULL PARTICULARS. 


Sterling Telephone & Electric Co., Ltd., 
TELEPHONE HOUSE, 
210-212, TOTTENHAM COURT ROAD, LONDON, W. 1. 


Telegrams : “ Cucumis, Ox., London.” Telephone Nos. : 4144 Museum (7 lines). 
' NEWCASTLE-ON-TYNE : 42, Westgate Road. 
WORKS : DAGENHAM, ESSEX. CARDIFF : 8, Park Place. 


gel 
No U 565. 
Ltd, 
KS | 
J 
&c. 


_ 


TESTING 


for 


Direct Current. 


~ 


The deciding test of an electrical 
instrument is the service it gives 
under the most exacting conditions. 


G.E.C. products have earned a 
world-wide reputation for 
ACCURACY and 
RELIABILITY. 


Continuous research, based 
upon lengthy experience, ensures 
the very latest improvements in 
both construction and design. 


_ Every instrument made by the 
General Electric Co., Ltd., bears 
the “Magnet” Trade Mark—a 
guarantee of British manufacture. 


DELIVERIES FROM::STOCK. 


Illustrated Catalogue (‘‘M” Section) post 
free on application. 


Combined Ammeter ond Voltmeter. 


The General Electric Co., Ltd. 


Head Office: 67, Queen Victoria Street, London, E.C.4 


Telephones : London Wall No. 3600 (30 lines). Telegrams : “ Electricity, Cent, London.” 
Cablegrams : *‘ Polyphase, London. 


BRANCHES : :—MANCHESTER: Victoria Bridge. 4 Electricity Buildings, Church Alley. LEEDS: lla, 


fgg 


Wellington Street. SHEFFIELD: Angel Street, GLASGOW: 71, Waterloo Street, ABERDEEN: 26, Brid 
ge 
ae NP GHAR : 42, High Street, NOTTINGHAM 4, Chapel Par. BELFAST: 13, Queen’ Street. 


13 Trinity Street. CORK: 42,Grand Parade. CARDIFF: Womanby Street. BRISTOL: 81, Victoria 
} ry SWANSEA: 44, Wind Street. NEWCASTLE- ON-TYNE: 30, Galloweate. HULL: & & 66, ‘Charlotte 
treet. SOUTHAMPTON. 24. High Street. EDINBURGH: Electric Buildings 100, Hanover Street, 


wy 


= 
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MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(Plant and Machinery Section). 


IMPORTANT 2 DAYS’ SALE OF 


MACHINE TOOLS, PLANT 
AND ELECTRICAL EQUIPMENT, 


at the 


ROYAL NAVAL GUN FACTORY, 
WESTHOUGHTON, LANCASHIRE, 
On WEDNESDAY & THURSDAY, JULY 2st & 22nd, 


Commencing at 12 Noon each day prompt. 
INCLUDING : 


33 Lathes, 8.8. & S.C. wire coiling, boring and others, 3§ in. 
centres up to 24 in. centres, by leading makers. 

29 Milling Machines, vertical, special, thread and profile, by 
Herbert & Co., Ltd., and others. 

Four Milling and Profiling Machines. 

Three Portable ‘* Duntley ’’ Electric Drilling Machines, 3 in. 
— 4 in. capacity, by the Consolidated Pneumatic Tool Co., 

td. 

Nine Drilling Machines, horizontal, vertical, sensitive, drill- 
ing and tapping and rifle barrels, by J. Holroyd & Co. and 
others. 

Two Shaping Machines, 8 in. and 12 in. stroke. 

Nine Slotting Machines, 20 in. to 2% in. stroke, by Hulse & 
Co. and others. 

Seven Planing Machines to admit from 2 ft. 6 in. to 4 ft. 

13 Grinding Machines, universal, surface, plain, external and 
others, by J. Holroyd & Co. and C. Churchill & Co., Ltd. 

12 Hack Sawing Machines, various, by E. G. Herbert, Ltd., 
and others. 

Three Rifling Machines for 3 in., 4 in., 6 in. and 6 pdr. 
naval guns. 

16 Single Ended Gun Finish Boring Machines. 

Three Double Ended Gun Rough Boring Machines. 

Four Gun Boring Machines, 25 in. centre. 

Two Horizontal, two Spindle Draw Boring Machines, for 
Rifle Barrels. 

Two Rifle Barrel Reaming Machines. 

Two Rifle Barrel Rifling Machines. 

Four Lapping Machines for 4 in. and 6 in. bore guns and 
rifle barrels. 

Three Breech Screwing Attachments for Thread Cutting. 

10 Grindstones with Stones from 30 in. by 4 in. up to 60 in. 
by 10 in., by Alldays & Onions and others. 

Two Blowing Fans by Alldays & Onions. 

Metal Jig Sawing Machine, by Thomson & 

0., UDA. 

One Band Sawing Machine, No. 38 Sager. 

One Planing Machine for Woodworking, No. 7 Sager. 

Two Broaching Machines, by Lapointe & Co., U.S.A. 

Four Revolving Stays for Planing Naval Gun Jackets. 

Two Geared Crane Ladles, 20 cwt. and 40 cwt. 

100 Boring Bars from 2 in. up to 6 in. diameter, various 
lengths. 

Six tons Cast-iron Wall Brackets and Hangers. 

One 5-ton electrically-driven Forge Crane, working radius 
5 ft. 3 in. to 16 ft., height of lift 12 ft., by Thwaites Bros., 
Ltd., Bradford. 

Two 7 in. high lift electrically-driven Centrifugal Pumps to 
deliver 450 gallons per minute, by Worthington, Ltd. 

Three 4 in. low lift electrically-driven Centrifugal Pumps, 
by Worthington, Ltd. 

One G.C. 3 type ‘“‘A’’ Gas Compressor, by Alldays & 
Onions, Ltd. 

Two Centrifugal Oil Separators, by Manlove & Elliott. 

One Magnetic Separator, by Phillips, Ltd. 

One Sand and Loam Mill, by Phillips, Ltd. 

One 1,000 ton Hydraulic Straightening Press, complete with 
Pumps, by Davy Bros. 

One electrically-driven Stamping Plant, consisting of two 
batteries of drop stamps, five oil-fired furnaces, five coke-fired 
furnaces, one oil-fired annealing furnace, one coke-fired anneal- 
ing furnace, one ‘‘ Roots’? Acme Blower, two double-throw 
feed pumps, two storage tanks and No. 6 size trimming press 
with the folowing motors: one 50 H.P. motor and starter, two 
15 H.P. motors and starters, and one 3 H.P. motor and starter. 

One Gas Producer Plant, consisting of tempering and muffle 
furnaces and tanks for 4 in. and 6 in. guns, “Duff ’’ Gas Pro- 
ducer plant, three units, gas main, flues and two chimneys, 
25 N.P. vertical boiler and motor-driven air fan by the Dowson 
& Mason Gas Plant Co., Ltd. 

One Cupola Plant, consisting of two cupolas, ‘‘ Roots” 
motor-driven blower, charging platform and.jib swing crane 
and fittings, by Jas. Evans & Co., Ltd. ; 

One 200 kw. Rotary Converter Set, consisting of rotary con- 
verter and transformer, four meters and D.c. slate and 
fittings, by The Lancashire Electric Power Co., Ltd. 


One Gas-oven Semi-muffle Furnace, No. 1, with No. 4 Rotary 
Pressure Blower, by C. Churchill & Co., Ltd. 

One Oil-fired Reverberatory Type Furnace, complete, by. C. 
Churchill & Co., Ltd. 
55 p.c. Electric Motors, u.P. to 25 by Electromotors, 
Laurence & Scott and others. 

2,156 lb. of Single Leather Belting. 

476 lb. of Double Leather Belting. 

47 lb. of Balata Belting. 


Admission by Catalogue only, price 1s. each. 
On view one week prior to date of sale. 
Catalogues may be had from the Auctioneers, 


SALISBURY & HAMER, F.A.L., 


Borough Chambers, 54, Church Street, Blackburn (T.N. 5051) 
and 7, Pall Mall, Manchester (T.N. 566 City). 


Nore.—For particulars of other Government property for sale 
see ‘‘ Surplus,”’ price 3d., at all bookstalls or by quarterly sub- 
scription of 2s. post free in the United Kingdom, payable in 
advance to the Director or Pvsticity, Ministry of Munitions, 
Whitehall Place, London, 8.W.1. 1031 


0. 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 
(Plant and Machinery Section), 


Electrical Stores for Sale 


at the 
ORDNANCE STORES (South Entrance), 
ABBEY FIELD, COLCHESTER, 


on 
TUESDAY, WEDNESDAY and THURSDAY, 
13th, 14th and 15th JULY, 
at Eleven a.m., daily, comprising : 

850 miles Cable and Wire (Power, Lighting, Instrument 
and Bell, in Drums, Reels and Coils). 

353 Portable Telephone Sets (Hand and Watch ‘Phones). 

50 Telegraph (6-line) Commutators. 

20-line Switchboards. 

Galvanometers. 

50 Telegraph Vibrators and Commutators. 

1,200 Electric Field Signalling Lamps (in leather cases). 

Hand and Thumb Fuse Carriers, Clips and Bases. 

50 10-volt Accumulators, 8 2-volt ditto. 

35 Magneto and Dynamo Exploders. 

330 Glass Paraboloid Reflectors, 60 c.m. 

Accessories, Spare Parts, Pure Rubber Taps, Cable Couplers, 
Electric Bells (Magneto and Battery), Plyers, Terminals, Ad 
justing Screws, 3.5 Bulbs, Electric Torches (Telescope and 
Button Bull’s Eye), &., &. 

43 H.S. and Treadle Sewing Machines (Jones’ H.S.6; 
Singer’s 16 and 45 K.33), with Single and Double Trough 
Benching, Double Transmitters, Shafting and Stools. 

Eyeletting Machine, Saddler’s Machine. 

14 u.p. Parsons Oil Engine (coupled to 7 Kw., 220 volt, 
32 amps., shunt generator). ‘ 

Tinning Plant, Unit complete, with Heavy Lead-lined Wood 
and Iron Tanks, Draining Boards and Tables, Hoods, Chim- 
neys, Iron and Wood Gratings. 

4} in. Centre Screw-cutting Lathe (by Midwinter & Co.). 

Vertical Drilling Machine, Cement Testing Machine (by 
Addie, London). 

Vertical Boiler Tubular, 2 ft. by 3 ft. 4 in. (by Lumby, 
Son & Wood, Ltd.), in new condition. 

Circular Saw Bench (Rise and Fall) (by Aublet, Harry & 
Co., Ltd., Peterborough), with Keighley 5.7 u.r. Oil Engine 
(on Portable Carriage with Cooling Tank, nearly new). 

Unite complete with 4 saws, 2 in. stool shafting and coup- 
lings, Plummer blocks, split, whole and loose pulleys, leather, 
belting, &c. 

P. “Lion” Force Pumps and Horizontal Force and Lift 
itto. 

Armoured Suction Hose Flap Valve Strainers, 350 Field 
Telegraph Poles, Straw Baler, 14 Miners’ Trucks, Tripod 
Pumps, 250 lengths Fire Hose, Rotary Blower and Hose. 

Corn Crusher, a 5-cwt. Platform Weighing Machine, Port- 
able 3 ft. 6 in. Telegraph Tables, &c. 


Further particulars may be obtained from the Controller, 
Plant and Machinery Section, Disposal Board, Ministry of 
wha Embankment Buildings, Charing Cross, London, 


Catalogues may be obtained from the Auctioneer, 


HERBERT BASKETT, 


10, Crouch Street, Colchester. 
Note.—For particulars of other Government Property for 
sale see ‘‘ Surplus,” price 3d., at all bookstalls or by quarterly 
subscription of 2s. post free in the United Kingdom payable 


in advance to the Director of Publicity, Ministry of as, 


Whitehall Place, London, 8.W.1. 


# 
ig 
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MINTSTRY OF MUNITIONS, 
BY DIRECTION OF THE DISPOSAL BOARD 
(Plant and Section). 


FOUR DAYS’ SALE OF 


VALUABLE PLANT 
and MACHINERY, 


at the 


NATIONAL ORDNANCE FACTORY 
(No. 2) HUNSLET, LEEDS, 


TUESDAY, WEDNESDAY, THURSDAY & FRIDAY, 
“43th, 14th, 15th and 16th, JULY, 


At ELEVEN a.m. daily. 
COMPRISING : 


LATHES. 


Seven 10} in. Centres S. and S., 10 ft. beds, by Milwawkee. 
’ Three 13 in. Centres $.S~and S.C., on 10 ft. beds, by Pitts- 
purg. 
% in.» Centres S.C., on 8 ft. beds, by Le 

Six 15 in. Centres 8.S. amd &:C., on 14 ft. bed, by J. Lang 
and Sons. 

Fourteen 12 in. Céntres'S:S. and $.C., on 15 ft. beds, by 
Dean, Smith & Grace, 

Twelve 12 in. Centres $.S. and $.C., on 15 ft. beds, 
Tangye. 

One 12 in. Centre 8.8: and S.C., on 34 ft. bed, by Dean, 
Smith Grace. 

One 19 in. Centre S.S. and 8.C., on 12 ft. bed, by Broadbent. 
on 18 in. Centre §.S. and §.C., on 17 ft. bed, by Broad- 
en 


Two 12 in. Centres S.S. and S.C., on 16 ft. beds, by Dicken- 
son; 
Two 9 in. Centres S.S. and S.C., on 8 ft. bed, by Libby. 


Forty-three 15 in. Centres S. and S., on 14 ft. beds, by J. 
Lang & Son. 


_ Twelve 16 in. Centres S.' and S., on 15 ft. beds with exten- 
sion bed 14 ft. long, by Gidden & Lewis. 
Fifty-five 12 in. Centres S. and S., on 14 ft. 6 in. beds, by 
J. Stirk & Son. 
Twelve 15 in. Centres S. and S., on 26 ft. beds, by J. Stirk 
and Son. é 
Five 18 in. Centres S. and S., on 24 ft. beds, by Blackstone. 
Two No. 4 Capstan Lathes, by A. Herberts. 


Twenty 12} in. Centre Bor 27 ft. b 
and Schofield. e Boring, on t. bed, by Oldfield 


Three 7 in. Centre Rifling Machi 5 
Kendall & Gent. g Machines, on ft. beds, by 


Five 18 in. Centres ditto, on 42 ft. beds, by Walmsley. 
Four 16 in. Centre ditto, on 33 ft. beds, by Mather & Platt. 


Whitworth. 
Four 18 in. Centre ditto, on 42 ft. beds, by Haigh. 


and Son. 
AND OTHER LATHES BY 


and Coventry, Selson & Birmingham. 


Ten 13 in. Centre La Machi 
Stirk & Sous e Lapping Machines on 25 ft, beds, by J. 


Two 15} in, Centre ditto, on 40 ft. beds, by T. White & Sons, 


24 in. to 8 in. diam. 
PLANING MACHINES. 
Two 16 ft. by 5 ft. by 5 ft., by J. Buckton & So 
Ten 16 ft. by 5 ft. by 5 ft., by ‘J. Stirk & Sons. 2 
Two 10 ft. by 3 ft. by 3 ft., by J. Buckton & Son. 


Four 10 ft. by 2 ft. 6 in. 2 ft. 6i by J. Wh 
One 14 ft. by 4 ft.,. by Butle J 


One 12 ft. by 4 ft. by 4 ft., by Smith & Coventry. 
One 8 ft. by. 2 ft. 6 in. by 8 ft., by J. Buckton & Son. 


and Batley. 

by Selson. 

Parkinson. 

Cincinatti. 


Kempsmith. 


Two 18 in. Centre ditto, on 42 ft. beds, by Armstrong and 


Six,22 in. Centre Wire Winding, on 24 ft. beds, by J. Stirk 


Dempster Moore, Parkinson, Swift, Bridgeford & Co., Smith 


Large number of 3.and 4 Jaw Independent Chucks from 


One 6 ft. 6 in. by 2 ft. 6 in. by 2 ft. 6 in., by Greenwood 
Four Shaping Machines, 30 in. and 2% in. and 16 in. strokes, 


One Universal Milling Machine, 48 in. by 9} in. table, by 
One’ Universal Milling Machine, 46 in. by 84 in. table, by 
One Universal Milling Machine, 42 in. by 8} in. table, by 
Becker Plain Milling Machine, 60 in. by 16 in. table, by 
mR Plain Milling Machine, 42 in. by 12 in. table. by A. 


One Plain Milling Machine, 20 in. by 4)in. table, by Fox 
One Plain Milling Machine, 78 in. by 14 in, favle, ~ J. 
Buckton & Son. 
One Spur and Wormwheel Gear Cutting Mac thine, 23 in. 
circular table, by Wallwork. 
One 18 in. stroke Qleared Slotting Machine, 32 in. circular 
table, by G. Butler & Co. 
One 10 in. stroke Geared Slotting Machine, 20 in. circular 
table, by Judson & Jackson. 
Two Central Thriist 5 ft. 6 ‘in. Radial Drilling Machines, 
by. Asquith. 
Four 4 ft..6 in. Radial Drilling Machines, by Asquith. 
One 3 ft. 6.in. Radial Drilling Machines, by Muir. 1 
One 2 ft. 6 in. Radial Drilling Machine, by Archdale. 
One 4 ft: Radial Drilling- Machine, by Greenwood & Batley. 
Pillar Drilling Machine, by Firbank & Jones & Shipman. 
Six Sensitive Drilling Machines, by Pollard & Layland and 
Clifford. 
Two No. 
Lumsden. 
Six Plain Grinding Machines, by Lumsden. 

Two Universal Grinders, 5 ft.: 6in. by 6%. in. tables and 
4'ft. 8 in. by 9 in. tables, by Landis & Brown re Sharp. 
One Universal Grinder, by Norton. 

One Twist Drill Grinder, by Washburn & Co. 

One Surface Grinder, by The American Tool Co. 

One Plain Cutter Grinder, by Oldroyd. 

One Double Disk Grinder, by Selson. 

Two Screwing Machines to 24 in., by Heaps & Co., and 
Chadwin. 

Three Hack Saw Machines, by Churchill & Selson. 

One nearly new Horizontal Boring, Drilling, and Tapping 
Machine, by Dickinson. 

One Band Saw Machine ,by Noble & Lund. 

One Punching and Shearing Machine, by Gittus. 
200-ton Pressure Hydraulic Presses,: by 
av 

Hydraulic Straightening Press, by Stewart... 

Hydraulic Accumulator, 12 in. ram, 15 in. stroke,: casing 
10 ft. diam., to 1,500 lb. working pressure. 

Set of Three-throw Hydraulic Pumps, rams 3 9/16 diam., 
12 in. stroke, 60 revs., by Barclay. 

Two Air Pressure Acme aaa, by Thwaites. 

Seven Rotary Drum Pumps. 

Fifty-seven 10 cwt. Hand Travelling Cranes, 12-16 ft. 
by Vaughan. 

Six 15 ewt. Hand Travelling Cranes, 16-22 ft. spans, ‘by 
Vaughan. 

Thirteen 20 cwt. Hand Travelling Cranes, 24-35 ft. spans, 
by Vaughan. 

6,000 of 8 in. by 4 in. Steel Rolled Joists for crane tracks. 

Three 15 ewt. Wall Gib Cranes, by Morris. 

Two 20 ewt. Electric Lifts. ; 

Five 2-ton Electric Travelling Cranes, 33 ft. span, by Morris 
and Isles. 

Five 30 ewt. Electric Autotatic Trucks, by Edison. 

One 40 ewt. Electric Automatic Tractor, by Lancing, and 
Generating Set. 


2 Oscillating Cup Wheel Grinding Machines, by 


201.—ELECTRIC MOTORS. 


One 75-B.H.P.; A.c., by G.E.C. 

Twelve 50-B.H:P., A.C., by J. Holmes & Co. 

Twenty-three 25-8. H.P., A.c., by J. Holmes & Co. 

Thirty-seven 12-8.H.P., ’D £., by the Lancashire Dynamo and 
Pheenix Co. 

Seventy-five 10-b.u.P., a.c., by J. Holmes & Co. 

Sixteen 5-B.H.P., by Phoenix Co., Bradford. 

Twenty -seven 3-B.H. P., A.C., by G.E.C. 

Three 2-B.H.P., A.C., by the British Westinghouse. 

Seven 1}-B.H.P., A. C., by Pheenix Co. 

And Starters for same 

4 miles various size Cable from 3-bore Armoured to V.R. 


3/20. 

3,300 ft. of 34 in., 3 in., and 24 in. Mild Steel Turned Shaft- 
ing. by Croft & Co. 

108 pairs of Flanged Couplings. 

270 Swivel Ring Oil Bearing Plummer Blocks, 

230 O.I. Floor Stands. 

350 W.I. Split Pulleys. 

15,000 ft. of Hepplethwhite and Gripole Belting. 

Sand Blast Machine. 

8-cwt. Pneumatic Hammer, by Massey. 

WOODWORKING MACHINERY. 

Band Saw Machine. Circular Saw Machine, Surface Planing 
. Machine, Mortising’ Machine, Fox’s Wood Trimmer, Wood- 
turning Lathe, Joiners’ Benches, and quantity dry Timber 
Battens,. &c. 

Large Quantity of W.I. and Hydraulic Piping. 

On View Wednesday, Thursday, Friday. Saturday, -_ 
Monday, July 7th, 8th, 9th, 10th, and 19th, from 10 to 5 
o'clock. 

Catalogues, 2s. each, on application to the Auctioneers. 


EADON & LOCKWOOD, F.AI., 
St. James’ Street, SHEFFIELD. 
Admission by Catalogue only. 
Telegrams: ‘‘ Weedon, Sheffeld.” Telephone: Central 111. 


Nore. —For. particulars of other Government oe yon for 
Sale, see ‘‘ Surplus,” t all Bookstalls, or by 
terly subscription of 2s., post fos in the United King = 


Munitions, Whitehall Place, London, S.W.1. 


payable in advance to the Director of Publicity, ay KS 
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THE ELECTRICAL REVIEW 30PPLEMENT. 


VALUATIONS, 
AUCTIONS and 
ARBITRATIONS ot 


Electrical Works, Plant and Stock; 


WHEATLEY KIRK, PRICE & CO. 


Established? 1850), 
46, Watling Street, 16, Albert 
London, E.C. 
26, Collingwood Street, Newcastle-on-Tyne. 


To Electricians, Factors, Contractors and Shippers. 


“THE MART,” 


119—121, NEWINGTON CAUSEWAY, LONDON, S.E.1. 


The ASSETS AUCTIONS Co., Ld. 


are instructed to 
SELL BY AUCTION WITHOUT RESERVE, 


On WEDNESDAY next, JUNE 30th, 
at 12 o'clock prompt, 


The REMAINING STOCK of an 
ELECTRICAL GOODS FACTOR, 


including : 

75 MILES OF VARIOUS CABLE—1/16, 1/18, 1/20, 1/18 twin, 
3/20, 7/20, 7/25, 7/18, 7/22, 19/22, 66/22, 3/22, 14/36, 36/40 (cab tyre), 
1/10 on covered). 37/16, 96/16 (short length), 19/14, 14/40 (cab 

tyre), 35/40 (cab tyre). 

BELL WIRE—Cotton covered, twin, X\c., ditto High Tension, 
Lead Covered and Telephone Cable. 

About 20 miles various unbraided Cable. 

2,000 Reels of Weaving Silk. 

6 cwt, of 40 and 30 g. Copper Wire. 

15 amp. Tinned Fuse Wire. 

About two tons various useful Cable and Materials from Govern- 
ment temporary erections. 

Conduit Fittings, Flat Irons, Brass back-plates, 2-volt Accumu- 
lators, 30 Glass Tanks (15” x 9} x 19”), 4 Electric Drillers (in 
perfect order). 

5-H.P. SEMI-ENCLOSED MOTOR, 220 volt. 

220-volt, 34-amp. Generators, 700 Metal Filament Lamps, 110 
to 250 volts, 150 Half-watt Lamps. 

3 4-H.P. MOTORS and STARTERS, 220 volts. 

2 5-H.P. ” ” 

1 7}-H.P. ” 

1 9-H.P. ” 


On view day previous and morning of Sale. Catalogues upon 
application. Tel. Hop 743. 1093 


SITUATIONS VACANT. 
Latest time for receiving, 5 p.m. Wednesday. 


SALE URBAN DISTRICT COUNCIL. 


Wa. General Assistant for Mains, able to joint on 
L.T. lead-covered cable, fix and read meters and 
general outside work. 

Assistant for Station. D.c., 3-wire system with batteries. 
Diesel engine experience essential. 

Applications, with full particulars of experience, copies of 
references and wages required, should be sent to the ELzc- 
TRICAL ENGINEER, Town Hall, Sale. 808 


ANTED Skilled Fireman, used to Babcock & Wilcox 
Water-tube Boilers. 
Particulars. of experience, wages required, and when a start 
could be made, to be forwarded to— 
BOROUGH ELECTRICAL ENGINEER. 
Grey Friars’ Road, 
Doncaster. 1048 


YORKSHIRE ELECTRIC POWER COMPANY. 


PPLICATIONS are invited for the position of Mechanical 
i and Electrical Engineer. Applicants must be capable of 
laying out and supervising the erection of all classes of Elec- 
trical Plant and apparatus. 

Apply, stating salary required, and giving full particulars 
of education, training (technical and practical), and subse 
quent experience, to Head Office, Wellington Road, ee 


SITUATIONS VACANT.—Coniinued. 


INDIA. 

EQUIRED for the service of the Government of India 
an Electrical Engineer, graded for pay, &c., as Foreman, 
for the new power house of the Ammunition Factory, Kirkee. 
Candidates should have had experience in running a Power 
House with three-wire, direct current distribution, overhead 
mains. Preference to a candidate with some knowledge of 
Diesel Oil Engines and Static Balancers, and with Mechanical 

experience. 

Terms.—Engagement for five years with option of extension 
or permanency if approved by Government. 

Salary.—Rs. 500 per month, rising by Rs. % p.m. annually 
to Rs. 580 in the fifth year. Possible increase to Rs. 650 after 
ten years’ service. Free quarters, medical attendance, and 
~~ out and home for selected candidate and family, 
if any 

Further particulars and forms of application from Director- 
General of Stores, India Office, London, S.W.1}. Quote 
$.9361. Last date for receipt of applications Jury 3rd. 1022 


LOUGHBOROUGH CORPORATION ELECTRICITY 
DEPARTMENT. 


ANTED, at once, a thoroughly experienced Meter 
Superintendent, capable of overhauling and testing 
Chamberlain & Hookham and Ferranti p.c. Ampere-hour type 
Meters; Chamberlain & Hookham, Ferranti, and Mordey- 
Fricker Prepayment Meters. Also to keep up-to-date meter 
records, and satisfactorily carry out the routine work of the 
Department. Salary £5 5s. per week, inclusive of all bonuses 
and awards to date. Good prospects to smart, competent 
man. 
Apply, giving age, and full % of 
Borough Electrical Engineer and Manager. 
Electricity Works, 
Loughborough. 1021 


SHIFT ENGINEER. 


ENGINEER soquired ‘with good mechanical and 

electrical training, accustomed to the operation of Turbo- 
Alternators, experienced in £.H.T., 3-phase, a.c. and D.C. supply, 
and must have good experience in Boiler-house control. 
Salary (at present under consideration) £300 per annum, 
including all bonuses, per six 8-hour shifts per week. 

Apply, giving full particulars of training and experience, 
with copies of testimonials, to— 

THE POWER STATION SUPERINTENDENT. 
The Salt Union, Ltd., 
Western Point Power Station, 
Runeorn. 


(This station supplies Power in bulk to The Mersey Power’ 


Co., Ltd.) 978 
CHIEF ASSISTANT ENGINEER. 


HOOD & CO., LTD., St. Stephen’s Avenue, Bristol, 
° require gentleman for above position at once. 
Applicants must have first-class commercial and technical 
experience. 
Full particulars will be sent by post. 951 


OLDHAM CORPORATION TRAMWAYS.- 


ANTED an Armatare Winder for Traction Work. Must 
be competent to rebuild Commutators. Standard rate 

of wages, plus 2s. per week. 
Applications to GENERAL MANAGER AND ENGINEER, Corpora- 
tion Tramways, Oldham. 1020 


SHIFT ENGINEER (RELIEF). 


ANTED, Shift Engineer, (Relief) for D.c. Station, Bab- 
cock Boilers, able to do small repairs. Wages £4 2s. 
per week (inclusive). 
Reply, stating age, experience, and copies of three testi- 
monials, to 1052, Execrrica, Review, 4, Ludgate Hill, Lon- 
don, E.C. 4 


SOINTER. 
W ANTED, Jointer, said to House servicing. D.c., 3-wire 
system. Rate Is. lid. per hour. ; 
References to ENGINEER AND MANAGER, Pontypridd Urban 
District Council’s Generating Station, Treforest, Pontypridd. 
1088 


WORKING ELECTRICIAN. 


W ANTED Working Electrician in a Corporation Tramway 
Depot in Yorkshire. Must be used to Lighting, Motor 
Circuits, and Controller work. 
Apply, giving age, experience, and wages required, to 1016, 
EvecrricaL Review,-4, Ludgate Hill, London, E.O0. 4 


(Comtinuad on neat page.) 
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SITUATIONS VACANT.—Continued. 


SITUATIONS VACANT.—Continued. 


BOROUGH OF WREXHAM. 


Appointment of Electrical Engineer. 


TY. HE CORPORATION invite applications for the post of 
Resident Electrical Engineer. 

Candidates must have had experience in the working of 
a central station. 

The person appointed will be required to devote the whole 
of his time to the duties of the office. : ; 

The commencing salary will be £450 per annum, inclusive of 
all fees and emoluments. 

Where the qualifications for the performance of the duties 
are equal, preference will be given to the applicant who has 
the best record of War Service. 

Farther particulars may be obtained from the undersigned, 
to whom applications (stating age and experience), endorsed 

‘Electrical Engineer,’’ and accompanied by copies of not 
nore than three testimonials, must be delivered no tlater than 
12 noon on Monpay, 12th, 1920. 

Canvassing, either directly or indirectly, will disqualify, 
but Candidates are at liberty to send copies of their applica- 
tions to members of the Council if they so desire. 

LAWSON TAYLOR, 
Town Clerk. 

Guildhall, Wrexham. 

June 23nd, 1920. 1109 


SHIFT ENGINEER. 
Mains and Meter Assistant. 


S HIFT ENGINEER ‘yequired for b.c., 3-wire Poder 

Station; 1,000-kw. Gas Plant in use, and 2,000-xKw. 
Steam Plant being installed. Good electrical technical train 
ing and experience operation high speed engines and water- 
tube boilers essential. Experience large gas engines desirable. 

Also assistant required for Mains and Meter Department, 
capable of locating faults in Mains, maintaining apparatus in 
consumers’ premises, and testing meters. Good electrical 
knowledge essential. 

Applications, for both appointments, stating full particulars 
of experience, qualification, age, wages required, and when 
free to start duties, to ENGINEFR AND MAanacGer, Corporation 
Electricity Works, Alloa. 1098 


TANGANYIKA TERRITORY. 


ELEGRAPH SUB-ENGINEER required for service in the 


Posts and Telegraphs De partment of the Tanganyika 
Territory tor a period of from 20 to 30 months, with possible 
extension. Salary £300 rising to £350 by annual increments 


of £15. Quarters free of rent, and free passages and liberal 
leave in England on full salary. 

Candidates, age between 23 and 40, should possess a technical 
and practical knowledge of telegraphy and telephony, instru 
ments, line construction, maintenance, including survey and 


estimating for new lines, should understand control of labour; 
experience in engineering department of British Post Oftice 
preferred, or Colonial experience in similar position. 


Apply at once by letter, stating age, whether married or 
single, and full a of experience, to a Crown Agents 
for the Colonies, 4, Millbank, London, S.W. 1, and quoting 
M/9571. 1126 


CITY OF BIRMINGHAM EDUCATION COMMITTEE. 


EQUIRED in September next the full-time services of 
Lecturers in the following subjects :— 
MvnicipaL Scuoou (Principal: W. E. Sumpner, 


Sc.). 
Physics, Electrical Engineering, ome Engineering. 
Hanpswortu Tecunicat (Principal: W. E. Harrison, 
A.R.O.Sce.). 


Mechanical Engineering. 

The commencing salary offered will depend upon the pre- 
vious training and experience of the candidates. 

For full particulars apply to Secretary, Municipal Technical 
School, Suffolk Street, Birmingham, specifying post in respect 
of which particulars are required. 896 


MANAGER. 


IRM manufacturing Transformers requires services of 
experienced Engineer for above position. Must have 
works experience and be up to date in Transformer design. 
Apply, stating experience and salary required, to 1111, Exec- 
TRICAL Review, 4, Ludgate Hill, London, E.C. 4 


CABLE JOINTER. 


ABLE JOLNTER wanted for three-wire network. Experi- 
with low-tension triple-concentric feeder cables 
and V.B. distributors laid solid, with serviee work thereon. 
Full particulars to be sent to the Corporation ELECTRICITY 
Works, Perth, stating age, experience, and ‘when able to 
commence duties. 1118 


ENGINEER. 


ANTED to take charge of a shift, technically trained 

Engineer with experience of high pressure Boilers, 
Turbo Generators, and £E.H.T. 3-phase Switchgear. Hours 48 
per week. Salary at the rate of £169 per annum, plus 20 per 
cent., plus £120, total £322 16s. 

Apply, in own handwriting, stating age, present salary, and 
particulars of training, to THe General MANAGER, Electricity 
Offices, Dunning Street, Sunderland. 1107 


Yorkshire Blectric Power Co., Stalybridge, Hyde, Mossley 
and Dukinfield Tramways and Electricity Board. 


A LL ENGINEERS, before accepting any position om the 
Staffs of either of the above un lertakings, are recom- 
mended to communicate with the undersigned. 


W. ARTHUR JONES, 


General Secretary. 
65-66, Chancery Lane, 
London, W.0.2. 6666 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum l1s.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

x Number and Execrrica, Review address count as seven words, 


CCUMULATOR Manager required, thoroughly conversant with 
latest methods of manufacture and production of small and 
medium cells. Must be able to estimate and control labour on 
up-to-date lines. Progressive opening for smart man. — State 
experience, salary, &c., 1090, ELEOTRIOCAL Review, 4, Ludgate Hill, 
London. 


RMATURE Winders wanted, Experts on a.c. and D.c. repairs 
only need apply. Fare paid. Must be Trade Unionists. 
Permanent employment. State experience.—McWhirter & Sons, 
Ltd., Cardiff. 463 


\ RMATURE Winders Wanted ; men n experienced i in D.C. and A.C, 
Machines.—State experience and wages required.—Cranmer 
Brown, Ltd.. 9. Wellington Street, Hull. ___—1050 


RMATURE Winders, several wanted, used A.c. and D.c,— 
W. Canning & Co., Ltd., Salop Street, Highgate, Birmingham. 
1025 


SSISTANT Engineer-in-Charge required for a London power 
station. Apply giving full particulars of training and experi- 

ence, stating age and salary required.—1076, ELEOTRIOAL REVIEW, 
4. Tndoate Fill London. 


SSISTANT Estimator wanted to deal with ‘enquiries for 
4 switchgear, motors and plant generally. Must have sound 
technical knowledge and have had commercial experience in a 
similar capacity.—Reply, stating age, experience and salary 
required to 1128, ELkoTRICAL REVIEW 4. Ludgate Hill, London. 


SSISTANTS wanted, with some knowledge of A.c. and D.c. 
4 design, for estimating, engineering and contract departments. 
To be capable of preparing tenders, carrying on technical corres- 
pondence, &c. State age, experience and salary required.~-Apply 
Secretary, Lancashire Dynamo & Motor Co., Ltd., Trafford Park, 
Manchester. 1018 


we for Instrement and Meter Calibra- 

tors with technical knowledge, in electrical engineering 
works in Manchester district.—State experience, technical training 
and salary required, to 984, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


OLLIERY Electrician wanted immediately, complete charge ¢ of 
small plant, 12,000 volts and 3,300 volts a.c., capable of 
small repairs, wiring, erection of motors, telephones. and experience 
in mines.—State experience, wages, capabilities, and references, &c., 
3454, ELEOTRICAL REVIEW, 4, Ludgate Hill, London. 


ESIGNING Engineers wanted for Transformer work by elec- 

trical manufacturing firm. Those with previous experience 

of this class of work preferred, but other applications from capable 

men will be considered.—State age, experience and salary required, 
to 1071, @t.zerrrcan Review. 4 Ludgate Hill. London. 


SS wanted for switchgear factory, Midlands.— 
Write, stating fully experience, age and salary required, 
Box 110, Sells. Ltd.. 167. Fleet Street, E.C. 3555 
RAUGHTSMEN (senior) required with sound mechanical 
general knowledge and shop training ; preference given to 

those with cement works’ experience.—State age, experience and 
salary required, to Box 1211, Willings, 125, Strand, W.C. 2. 971 


RAUGHTSMEN. — Wanted by firm in Manchester district, 
Senior Mechanical Draughtsmen, for electrical department. 
Experience of transformer work an advantage. Permanent posi- 
tions.—State age, previous experience and class of work, and salary 
required, to 983, ELEoTRICAL REvrEw, 4, Ludgate Hill, London. 


LECTRICAL Engineer wanted for the Switchgear Department 

of an engineering firm in the Manchester district. Must be 

fully conversant with high capacity modern electrical systems. 

Applicants should state experience, technical training and salary 
required, to 1070, ELEoTRIcAL Review, 4, Ludgate Hill, London. 


(Continued on newt page.) 
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THE ELECTRICAL REVIEW SUPPLEMENT. 


SITUATIONS VACANT.—Continued. 


SITUATIONS VACANT.—Continued. 


LECTRICAL Engineers require spare time assistance of 
gentleman in touch with electric light or power users in an 
ot the London areas.—3723, ELECTRICAL REVIEW, 4, Hill, 
London. 


LECTRICAL Lamp Maker required at once to increase present 
small output and to take over the management of works, 
must he practical, fully capable and experienced in all details, 
machines and pumps necessary to lamp works management and 
lamp making. Capable organiser of staff and teacher of appren- 
tices, good progressive position for the right man. Reply stating 
age, details of experience, where last or at present employed, replies 
treated strictly confidential.—3658, ELEOTRIOAL REviEW, 4, Ludgate 
Hill, London. 


LECTRICIAN (Foreman), to take charge of electrical ‘plant in 

large works in Midlands. Must be well up in a.c. and D.c. 

work.—State experience, age and wages required, to 1010, ELEc- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICIANS wanted, suitable for complete plant installa- 
tions ; London rate paid to first-class men.—W. Watts & Co., 

Engineers and Contractors, 31, Carlton Chambers, Newport, Mon. 
3519 


NGINEERS wanted. Knowledge manual telephone exchanges 

and apparatus design. Opportunity of becoming familiar 

with automatics. Permanent position with superannuation Large 

factory in the North.—925, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


STIMATING Clerk required, with thorough knowledge of 

electrical supplies business, good opening for the right man, 

London appointment.— Write, stating age, experience, salary 
required, to 1128, ELECTRICAL REVIEW, 4, Hill, London. 


Engineer required with technical knowledge of 
4 and p.c. machines. Previous tendering experience 
essential.—Apply by letter, stating qualifications, age and salary, 
to General Electric Co.. Ltd., Witton, Birmingham. 1092 


STIMATOR required for tele i che works. Knowledge of 

4 modern machine and assembly shop methods on mass pro- 
duction, raw material ain drawings, &c. Permanent 
progressive position for the right man. State age, experience in 
full and wages required.—Peel-Conner Telephone Works, Ltd., 
Adelphi, Salford. 1024 


IRST-Class Senior Transformer Draughteman required for 
London district.—1081, ELEcTRICAL REviEw, 4, Ludgate 
Hill, London. 


_ (several) wanted for manual telephone exchange 

work, Opportunity later of gaining experience in the erection 
of automatic telephone exchanges for home and abroad. Also 
Power Men. Factory in the North.—924, ELEcTRICAL REVIEW, 
4, Ludgate Hill, London. 


UNIOR Draughtsman required for Manchester district (later 

Coventry). Preferably man with experience in telephone 

switchboard equipment work.—Reply stating age, experience and 
salary required, to 153, ELECTRICAL REVIEW, 4, Ludgate Hill 


, London. 


a Engineer with technical college or university training 
e in. electrical engineering, knowledge wireless advantage, 
required on engineering staff large cable contractors for training 
in latest development of telephone cable testing and balancing, 
willing to travel in provinces, good opportunities for right type of 
man. Give full details of experience and qualifications, Com- 
mencing salary £3 7” week, and travelling allowances. — 1103, 
ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


AD, used to electrical stores and shop, required.—C. J, Ferguson 
and Sons, 54, Chiswell Street, E.C. | 1085 


ADY Shorthand Typist, thoroughly experienced and accustomed 
4 to electrical contractor's work. London. State age, ex- 

salary.—1014, ELEoTRICAL Review, 4, L Hill, 
ndon 


EAD Press.—Foreman or Chargehand wanted for large works 
in South. Only ee py men need apply.—Full particulars 
to 1083, ELEOTRIOAL REVIEW, 4 » Ludgate Hill, London. 


-ECHANICAL Engineer for small factory, to take ‘charge 
drawing office, also to supervise design and manufacture 

press tools and jigs.—Write stating age, experience and salary 
required, to British Thomson-Houston Co., Fittings Factory, Lower 
Hillmorton Road, Rugby. 785 


Reeve required, for London and near suburbs, 
by leading manufacturer of electric lamps, fittings, acces- 
sories, &c. Must have up-to-date knowledge of the business, 
Salary and expenses only.—Write, stating age, experience and 
salary required, to 1124, ELECTRICAL REviEW, 4, Ludgate Hill, 
London. 


EPRESENTATIVES wanted in various counties in the U.K. 

for the sale of vulcanised rubber insulated wires and cables. 

Good commission.—Apply, with full particulars, to 1026, ExEo- 
TRICAL Review, 4, Ludgate Hill, London. 


EQUIRED Induction Motor Tester, with good technical train- 

ing and practical experience. Able to trace diagrams and 

connect up stators and rotors. State age and salary required with 

full details of experience. For West Riding of Yorkshire.—3654, 
ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


\HIFT Engineer required for small p.c. Traction and Lighting 
Station. Must be fully experienced with vertical and Hori- 
zontal steam engine and boiler room supervision. Write enclosing 
copies of references, state age and wages required for 48-hour 
week.—Grimsby Tramways Electricity Works, Cleethorpes, Linc. 
1044 
WITCHGEAR and Switchboard Improvers required, small 
factory North-West London.—Apply, stating age, salary re- 
quired and full previous experience, to 3667, ELEOTRIOCAL REVIEW, 
4. Ludgate Hill. London. 


ELEPHONE Draughteman required ‘for Londen office, used to 
circuits, manufacturing and exchange detail.—Application by 
letter only, stating age, experience and salary required, to the Relay 
Automatic Telephone Co., Ltd., Marconi House, Strand. 3747 


FT\ELEPHONE Draughtsmen.—We have vacancies for a number 

of experienced Telephone Draughtsmen for large common 
battery, exchange equipment work. We have built and are now 
opening a telephone factory in the Midlands several times larger 
than our present one. This means increased staff and increased 
rate of promotion. To capable men advancement to positoins as 
engineers is quite certain in the near future.—Reply, stating full 
particulars, to Peel-Conner Telephone Works, Ltd., Adelphi, 
Salford. 1023 


ELEPHONE Switchboard Wireman and Mechanic wanted, 
. accustomed to overhauling C. B. and magneto boards. 8.E. 
London district.—State experience and wages required to 1037, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


EST-Room Assistant required with some experience in testing 

of motor control gear.—Apply, stating age, experience and 
wages required, to The Electrical Apparatus Company, Ltd., Vaux- 
hall Works, South Lambeth Road, London, 8.W. 8. 3750 


HE United Alkali Co., Ltd.. invite applications for the position 

of Oharge Engineer at West Bank Power Station, Widnes. 
£300 per annum, inclusive of all bonuses; 48 hours per 

week, shift working.—Applications, stating age, full particulars of 
training, and experience with E.H.T., 3-phase, turbo-generators, 
and water-tube boilers, and enclosing copies of references, to the 
Chief Engineer's Office. Widnes. 928 


RANSFORMER Draughtsmen required immediately. Good 
salaries to experienced men.—Apply Johnson & Phillips, 
Ltd., Charlton, 8.E. 7 1084 


WO Junior Charge Engineers required for small generating 
station, D.c. system, reciprocating engines, water-tube boilers. 
—aApply, stating age, married or single, together will full particu- 
lars of past experience, 3721, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


ANTED, a Sub-station Attendant for a London sub-station 

with a plant capacity between 1000 and 3000 kilowatts,— 

Apply, giving full particulars, 3697, ELECTRICAL REviEw, 4, Lud- 
gate Gill. London. 


ANTED, a Youth as Junior Assistant in the Mains Depart- 

ment of a large undertaking, one having some electrical 

technical knowledge and some experience on electric mains pre- 

ferred, Salary £150 per annum, inclusive of all bonus awards 

to date.— Apply, with full particulars, to 1072, ELecrricaL 
. 4, Ludgate Hill, London. 


ANTED, a.c. Armature Winders skilled on general 
work. Only first-class men need apply. Fares paid.— 
Western Engineering Co., Swansea. 9135 


ANTED, by a firm manufacturing electric heating dnd 

cooking apparatus, a Gentleman, energetic and tactful 

and experienced in travelling, as outside representative to intro- 

duce these goods amongst users.—929, ELECTRICAL REVIEW, 4, 
Ludgate Hill. London. 


ANTED, Dranghtemen for electrical weuks in Manchester 
making light switch and fuse gear, switchboards, &c. 
Must be also capable of estimating costs. Good prospects for 
capable and energetic man.—962, ELEOTRIOGAL 4, 
Hill, London. 


_ Electrical Engineer, with ability and experience of 

works power equipment and transmission, for consulting 
engineer's office. State qualifications and experience, age and 
salary required. — 3692, ELEOTRICAL REVIEW, 4, 
London. 


experienced Wireman for house and factory work. 
prospects for really capable man. Others need not 
apply. _ Midland Dynamo Co., Ltd., Leicester. 1027 


ANTED, for central station, experienced Armature Winder ; 
man with some installation experience preferred.—1116, 
ELECTRICAL Revtew, 4, Ludgate Hill, London. 


ANTED, for Manchester district, Assistant Maina Engineer, 

accustomed to E.H.T. and L.T. distribution, A.c. and D.c., able 
to take particulars of and record cable routes.—Apply, stating age, 
experience and ae required, with copies of testimonials, 947, 
ELEOTRIOAL Review, 4 , Ludgate Hill, London. 


ANTED for South Yorkshire district, good steady Electrician, 

used to A.c. and D.c., lighting, and motors, bells, telephones. 

—Apply, stating age, experience, &c., 3676, ELECTRICAL REVIEW, 
Ludgate Hill, London. 


(Continued on next page.) 
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THE ELECTRICAL REVIEW SUPPLEMENT. 


(June 26, 1920, 


SITUATIONS VACANT.—Continued. 


SITUATIONS WANTED.— Continued. 


ANTED, several Armature Winders, used to 4.0. and D.0. work ; 
Standard rate paid, plus 124%. None but first-class men 
need apply.— —6780, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


ANTED, young outdoor salesman with live connections 
amongst garages and electrical engineers. Preferably with 
accumulator experience.—Apply, Fuller's United Electric Works, 
Iddesleigh House, Westminster. 1028 


IREMAN wanted. Must be fully experienced in. all systems 
house wiring. Permanency to suitable man.—State full 
details to 3646, ELECTRICAL REVIEW, 4, Uudgate Hill, London. 


APPOINTMENTS FILLED. 


Dissatisfaction having been so often expressed that unsuccessful applicants are 
left in ignorance of the fact that the position applied for has been filled, may we 
suggest that advertisers notify us to that “ss when they have arrived ata 
decision. We will then insert a notice free of charge under this beading. 


OX 2436 (Junior Mains Assistant) ; Box 880 (Dynamo Tester) ; 
Box 791 (Electrical Fitter): Box 191 (Assistant for Ex- 
perimental Work); York Electricity Generating Station (Shift 
Engineer); Freeman & Co., Dudley (Electricians); Box 584 (Accu- 
mulators) ; Box 980 (Youth) ; Box 981 (Town Traveller). 


SITUATIONS WANTED. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
ef One Penny Per Word (minimum 1s.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and Execrrica, Review address count as seven words, 


.A.A. Electrical Engineer (28), 11 years’ experience in modern 
electric practice, factory and works installations, showroom 
contracting and commercial experience, accustomed to handling 
men, desires position as Assistant Engineer in factory or contracting 
business, London district preferred. but not essential. —3655, 
ELxoTRIcAL RE REVIEW. 4, Ludgate Hill, London. 


AA. —An Ele Electrical Engineer desires change, at present in con- 

trol of electrical contracting business ; first-class practical 

and technical experience in lighting, heating and power, good 

knowledge of lifts and country house installations, well up in estima- 

ting, interviewing and supervising. Man with sound ideas and 

initiative. To a progressive firm would be a sound investment.— 
3628, ELECTRICAL REVIEW, 4, Ludgate Hil Hill, , London 


.M.LE.E., A.M.I.Mech.E., Electrical Engineer (37) at present 
chief electrical engineer and manager of a large undertaking 
abroad, at liberty at the end of July, desires position at home. 
Design and construction of turbines, generators, expert on traction 
equipment. Works organisation a speciality.—3564, ELECTRICAL 
Revirw. 4. Ludgate Hill. London. 


.M_1.E.E., ex-officer Indian Army, had charge offices at home 
and abroad, five years central station, 15 years as commer- 

cial sales engineer.—3648, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


.M.LE.E., over 20 years’ generating station, mains, running 
and maintenance, also power and lighting installation, 
erecting, &c., desires position as Electrical Insurance Inspector or 
charge of electric supply system.—3645, ELEOTRIGAL REVIEW, 
4, Ludgate Hill, London. 


CHARGE Engineer requires post, A.c. and D.c. central station 
experience.—3528, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


GOOD all-round Electrician, also a very useful youth, wants 
job.—25. Victoria Street, Paddington. 3707 


RELIABLE Working Foreman, Electrician or otherwise, 

expert screwed conduit or casing, speciality complete interior 
installations town or country mansions; testimonials, — 3717, 
ELECTRICAL REviEW, 4, Ludgate Hill, London. 


CCUMULATORS and Dry Batteries. — Technical Managing 
Director of very old-established manufacturing business 
desires position of responsibility; 18 years’ electrical and business 
experience. Honours Science Degree.—3510, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


IN Hy seeks post Overseas ; recently returned from 

West Africa ; late general managing chief engineer light and 
power company ; thorough practical knowledge steam, electricity 
and internal combustion engines and maintenance, good organiser, 
disciplinarian, British, fine physique, 28, married, one child, 4} 
poaee Army, speak Portuguese, Spanish.—S., 26, Harbut Road, 
11. 3672 


J, wants situation as Improver ; three years’ general 
electrical experience and armature winding previous to two 
REVIEW, 4, Ludgate Hill, 


years in Air Force,—3686, 
London. 


DVERTISER, with four years’ experience in India, seeks 

appointment abroad, India or Mesopotamia preferred ; 16 

years’ a in the electrical profession.—3465, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


DVERTISER (young), six years’ central station, two years’ 
mechanical workshop practice, with good technical know- 
ledge, Stud. L.E.E., desires Junior Engineership or Switchboard 
Attendantship with prospects of same. Would work loyally and 
conscientiously under engineer who would take interest in him in 
return.—3681, ELECTRICAL Review, 4, Ludgate Hill, London. 


DVERTISER, 10 years’_ experience, electrical and mechanical, 

good knowledge of petrol and paraffin plants, technical train- 
ing, desires responsible position under engineer. Would take 
charge of estate lighting plant. Conscientious, energetic and 
capable. Excellent references; married.—F. R., Girtford Manor, 
Sandy, Beds. 3595 


DVERTISER, 20 years’ experience, charge, supervision and 
maintenance of plants, desires post. — 3725, ELECTRICAL 
Review. 4. Ludgate Hill, London. 


DVERTISER (24), late R.E. signals, experienced wireless, all 
systems, X-ray (hospital), thoroughly used maintenance, 
telegraph and telephone instruments, theuretical and practical, 
references good firms, desires position as Assistant, or one onttebly 
progressive.—18, Aboyne Road, Tooting. 35383 


LL-Round Electrician ; plant work, &c.; town or country.— 
20, Portsmouth Buildings, Webb Street, Bermondsey, S8.E. 1. 
3732 


MBITIOUS Electrical Engineer (28), thoroughly practical, 
technical, experienced design, manufacture, installation, 
organisation, control, specialised and desires 
post as Assistant to works manager. for 
real opening. —3720, ELEOTRIOAL ‘REVIEW, 4, Hill, ondon. 


MBITIOUS young man requires with electrical 

engineers ; wishing to advance in practical work; good 

technical knowledge and small practical experience. London 
district. —3472, Review, 4. Ludgate Hill, London. 


MBITOUS youth (18) desires change, preferably electrical 


manufacturers. Good salesman, technical, — 3680, 
Review. 4. Ludgate Hill. London. 


N Electrical Engineer Specialist in train lighting equipment 

design, manufacture and maintenance, including accumlators, 

also motor-car lighting and starting sets, desires position of 

responsibility, used to handling technical and commercial corres- 

pondence, also to control labour.—3741, ELECTRICAL REVIEW, 
4. Undgste Hill. London. 


N Electrical Engineer with 6 years’ experience in the manufac- 
ture of heavy electrical machinery, 10 years as chief electrical 
engineer in large Portland cement plant, and 2} years in large 
power station, desires post anywhere in a livable climate, home or 
abroad, excellent references, age 34, married.—Apply to R. — 
25, Park Hill Rise, Croydon, Surrey. 818 


N Electrical Engineer (28), 12 years’ experience, motors, 
switchgear, instruments, A.c. and D.c. distribution ; sound 
technical and practical training, thorough commercial ability ; 
acoustomed to interviewing, supervising and handling men ; desires 
progressive position in or near London. Low salary accepted, — 
3444. ELRoTRIOAL Review, 4, Ludgate Hill, London. 


N Electrical Mechanic wants engagement ; first-class supervisor, 
charge hand, power, lighting, factory, maintenance, 33 years’ 
experience.—G., 137, Sulgrave Road, Hammersmith, W. 6. 3588 


PPRENTICESHIP.—Advertiser wishes to place Youth with 
good London firm with view to learning higher branches ; 

aged 164 years; had six months experience and passed London 
matriculation.— Write C.P., 4, Florian Road, Putney. 3514 


S Assistant Electrician, married, age 34, maintenance installa- 
tions, repairs, C.A.V. lighting, &c.—3669, ELECTRICAL 
Review. 4. Ludgate Hill, London. 


Oy ae Electrician (32), experienced lighting, ‘phones, 
bells, motors, country-house plants, running repairs, 
desires berth, town or country.—" Electrician,” 33, Percy Street, 
Shrewsbury. 3573 


OMPETENT Plant Electrician, experienced erecting and running 

D.c. lighting and power plants, accumulators, wiring, suction 

gas and oil engines, repairs ; technical experience ; maintenance 

berth preferred. — 3700, aL REVIEW, 4, Ludgate Hill, 
London. 


OUNTER Salesman (26), ex-service, good address, 10 years’ 
experience first-class firms, excellent testimonials, moderate 
salary.—3525, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


EMOBILISED Officer, 24 years lieutenant (electrical) R.N.V.R., 
10 years’ experience of cable work with power companies and 
cable contractors, is open to accept post where live man is req 
—3557, ELECTRICAL REVIEW, 4. Ludgate Hill. London. 


ESIGNING Engineer and Manager, with broad experience, 

seeks a position of responsibility which requires extensive 
ability ; motor control equipments and ironclad switchgear.—3735, 
ELECTRICAL Review, 4. Ludgate Hill, London. 


ISENGAGED Youth (18), good electrical knowledge, two years’ 
experience electrician’s mate, reliable, good references — 
Miller, 69, Netherwood Road, W. 14. 3713 


LECTRIC (Wireman) wants change, all-round hand, good 
jobbing, excellent references, shore or shipping, home or 
abroad, paren, district rate.—B., 1, Rosslyn Hill Mews, Hamp- 


stead, N.W.3 3665 
LECTRICAL Engineer, disengaged ; 12 years’ ce all- 
round work, house eto.—3729, ICAL 


Review, 4, Ludgate Hill, London. 
(Continwed on newt pags.) 
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SITUATIONS WANTED.—Continued. 


SITUATIONS WANTED.—Continued. 


LEOCTRICAL Engineer, demobilised, requires position of 
responsibility with engineering firm in London district ; 
accustomed to control of contracts, power plants, consulting office 
experience, good organiser.—3736, ELECTRICAL REVIEW, 4, 
Hill, London. 


LECTRICAL Engineer, energetic, progressive, seeks situation 
at 44 at home ¢ or or abroad.—84, High Street, Homerton, E. 9. 3500 


Engineer, expeyienced in hydro-electric, power 

and transmission schemes, with an extensive knowledge of 
industrial work, is open to engagement.— 3537, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


ae Engineer (young) seeks new appointment ; four 

years’ practical experience on motor test beds, &c., also 
theoretical training ; highest references.—Address Cyril James, 
“ Llanrwst,” Church Road, Boldmere, Erdington. 3698 


he pe Engineer (40) requires appointment where organ- 

ising ability and business acumen really count. Previous 
experience mainly in distribution work.—3556, ELEOTRIOAL 
Review 4, Ludgate Hill, London. 


K LECTRICAL Fitter wants work, repairs, magnetos, motes 
4 and starting sets, turning and fitting ; etnias 
Grimaldi Street, ‘Pentonville. 716 


LECTRICIAN (age 38 years), 25 years’ experience, any system 
also ‘phones.—W. S.. 13. Tamworth Street. Fulham. 3749 


EK LECTRICIAN and Improver seek change ; lighting (all systems), 
power and plants ; day, contract or piece work ; any distance. 
—3701, ELECTRICAL REVIEW. Ludgate Hill, London. 


yacraaaar, charge (46), seeks engagement, factories, main- 
tenance or contractors installations, recent situation five 
years ; references,—Stemp. &6. Blackhorse Lane, E. 17. 2668 


Fy aorazoran. disengaged, 20 years’ West End experience ; all 
systems.—G. W., c/o Mr. Gregory, 256, High Road, Willesden. 
3685 


LECTRICIAN, good all-round hand, installation or main- 
aw. oe London or Country.—Lincoln, 33, Haverhill, Road. 
3661 


LECTRICIAN, par all-round, 10 years’ practical experience 


(Tndentures) disengaged. —Write — 6, Gloucester Place, 


Windsor. 2 __ 3656 
ueetnictan ‘socks situation, all systems.—P., 63, Woodcote 
Place, West Norwood, 8.E. 3523 


AyLactBicraN seeks situation, lighting, bells, power.—3592, 
ELECTRICAL REVIEW, 4, Ludgate Hill Hill , London. 


K LECTRICIAN wants charge of institution, hotel or country- 

house plant ; used to batteries, oil engines, general repairs, 
‘phones, lights, &c. ; excellent references.—C., 1, Venetia Road, 
Hornaey, N. 3704 


EeraICLAN, who anticipates emigrating to New Zealand, 

would like to get in touch with British firms with view to 
employment on arrival. Willing to specialise—3742, EuEOTRICAL 
Review. 4. Ludgate Hill. London. 


EK LECTRICIAN, 15 years’ experience, desires change, progressive 

position ; good all-round knowledge ; trustworthy, present 
situation seven years ; good references,—3627, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


20 years’ prey maintenance, 
ay hotel, car, requires light employment, handy bench, 
lathe,—H.. 8. Milton Road, West Green, London, N. 15. 3585 


EK LECTRICIAN (32), 18 years’ provincial contractors’ experience, 

capable interviewing, estimating, installing, repairs, main- 

tenance, lighting, bells, ‘phones speciality, desires change ; coast 

town preferred’; permanent, progressive situation'; good references ; 

October.—37 706, ELECTRICAL REVIEW, 4, Ludgate Hill, 
ndon 


LECTRICIAN-Wireman, all systems.—E., 115, Cloudesley Road, 
Islington, London, N. 1. 8715 


LECTRICIAN-Wireman, competent installations and mainten- 
ance, A.C, or D.C. ; any distance.—P., 84, Ravensbourne Road, 
Catford, 8.E. 3492 


Wireman disengaged ; 15 years’ experience on 
4 all descriptions of lighting and power; any district.— 
.——____" 82, Rutland Road, Hove, Sussex. _ 3705 


LECTRICIAN - Wireman, experienced, gied all round, seeks 
employment.—12, Replingham Road, Southfields, London. 


3712 
LECTRICIAN-Wireman seeks situation, experienced.—A., 25, 
Northeroft Road, West Ealing. W.13. 3678 


-Wireman seeks situation, experienced dynamos, 
motors (D.c.), wiring and general maintenance. Good 
references.— Harris, 12, West Hill. Reading. 3722 


aereiorar's Mate (age 18) with all-round practical experi- 
ence, seeks situation.—A. V. Dean, 32; Putney Bridge Road, 
Wandsworth, 18. 3734 


X-R.A.F. Electrician (21), disengaged, ade situation as 
' Improver-Wireman or Switchboard Attendant, D.c. sub- 
station ; six years’ experience on switchboards, wiring and main- 


eae (32) married, B.Sc., A.M.LC.E., A.M.LE E., Westing- 
house training, commercial, drawing office and consulting 
engineer experience, also several years on railway electrification, 
and used to handling men. Desires really responsible position, 
home or abroad, with consulting engineers, railway, rz 3 
concern.—3539, ELECTRICAL REVIEW, 4, Ludgate 


X-Service man (21), smart, ambitious, energetic, desires pro- 

greasive situation with electrical engineering firm. 12 
months’ experience. Remuneration a secondary consideration.— 
3532, ELEoTRIOAL REVIEW, 4, Ludgate Hill, London. 


FYXPERIEN CED Storekeeper- -Salesman, with 14 years’ experience 

of all electrical apparatus, seeks berth with London whole- 
sale house. Able to deal with correspondence. Reasonable salary. 
—C., 160, West Green Road, N. 3460 


J get Book-keeper (30) seeks permanent position. 12 years’ 

practical experience ; good knowledge electrical accounts ; 
capable taking charge complete set ledgers. Highest references.— 
Apply H., 85, Tollington Park. N. 4. 3651 


OREMAN Overhead Linesman (30), seeks situation ; 12 years’ 
experience in town lighting, heavy mains, pole erection and 
house wiring ; two years in India with large electrical firm.—Hart, 
72, Stamford Hill, N. 16. 3738 


MPROVER (18) requires change ; A.C. and D.c, winding, — 
&ea —B.. 137. Loveday Road, West Ealing, W. 13. 


NSTALLATION Inspector wants situation, experienced all 
systems, H.T., L.T. ; eight years with Suburban Supply Co.— 
C/o Mr. Moore, 57, "Percy Road, West Kilburn, N.W. 3684 


Bg en Charge Engineer (young), seeks position to improve 

knowledge ; excellent theoretical and practical training, sound 
knowledge of station maintenance, with both A.c. and D.Cc., steam 
turbines, gas engines and reciprocating sets, batteries, mains, &c. 
References.— 3443, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


UNIOR Shift Engineer, age 20, is desirous of change. Thorough 
knowledge of 3-wire D.c. lighting and traction ; also some 
mains experience. Highest reference from present empioyers. 
Moderate salary required.—M. Blake, 54, Gerston Place, Paignton, 
Devon. 3726 


AD (17) seeks situation, Electrician’s Mate, 12 months’ ex- 
perience.—H, P., c/o Housekeeper, 10, Salisbury square, aes 


ECHANICAL st Electrical Sates, with 1 16 years’ expe- 
rience in the management of tramway and lighting under- 
takings, municipal and company, at home and abroad, desires 
position of responsibility in this country.—3365, ELEOTRIOAL 
Review, 4, Ludgate Hill, London. 


M ETER Repairer, with 16 years’ good practical experience, on 
A.C., D.C., or prepayment meters, good reference (38) single. 


—3660, ELECTRICAL Ri REVIEW, 4, , 4, Ludgate | Hill, L London. 


FFICERS’ Association (Employment Bureau), Lord Haig’s 
scheme for helping the returned fighting men, Employers 

are asked to send details of vacancies to the Officers’ Association 
(Employment Bureau), 48, Grosvenor Square, W. 1. (near Bond 
Street Tube Station). Selected lists of young ex-officers with 
good records and high educational qualifications promptly — 


| gg ee ex-officer carrying heavy load of ambition up the 

hill on the road from war to the commercial world, must 
stop his pilgrimage on the wayside for a job with living wage, 
depositing heavy energy load with reliable Firm. Mains Depart- 
ment Salesman, business experiences six years.—3662, ELECTRICAL 
REVIEW , 4, Ludgate Hill, London. 


OSITION required as Charge Hand or Foreman in small 
engineering works; 15 years’ experience, instrament and 
mechanical (seven years supervision). Now free. South-east 
London preferred.—3406, ELEOTRIOAL REviEW, 4, Ludgate Hill, 
London. 
RACTICAL Millwright (27) seeks responsible position, main- 
tenance, alterations and erections, internal combustion 
engines, steam and electric power. Capable of taking complete 
charge of plant.—3666, ELSoTRIcaAL REviEW, 4, Ludgate Hill, 
London. 


TOREKEEPER, electrical ‘wade, thoroughly experienced seeks 
situation ; good references.—C., c/o Hon, Sec., 55, Bryanston 
Street, W. lL 3737 


QTOREKEEPER wants permanent appointment, motor and 

electrical accessories; 16 years’ experience; London or 

Petes card index system. — 3459, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


TUDENT, I.E.E.—Electrical Engineer desires change. Ex- 
perienced in all classes of A.c, and D.c, power and lighting, 
layouts of any description, also maintenance. Experience, keen, 


energetic and ambitious.—W. A., 51, Downs Road, Clapton, E. 
0 


WITCHGEAR Manufacture, 18 years’ experience patterns, 

machining, fitting, assembling, tool and jig designing ; ex- 

perienced in control.—3481, ELECTRICAL Review, 4, Ludgate Hill, 
London. 


tenance.—“ Electrician, ” 29, Junction Street, Dudley, Worc. 3673 


(Continued on next page.) 
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SITUATIONS WANTED.— Continued. 


ECHNIOCAL Olerk, acoounts, costs, estimating, stenographer, 
experience with welding systems.—3626, ELECTRICAL REVIEW, 
4, Ludgate Hill. London. 


Sine Royal Engineers Civil Employment Registry solicit the 

assistance of all employers of labour to place men who have 
served in that corps into civil employment. Applications for men 
of all classes and trades will receive prompt attention.—Apply to 
the Secretary, R.E.0.C.A., Horse Guards, Whitehall, S.W.1. 3733 


IREMAN, competent, all systems, anywhere,—" Wireman,” 
1, Edgecombe Road. Camberwell Grove. 8.E. 5. 3731 
IREMAN (competent), disengaged, all systems, lighting, 
heating, power, car lighting, magnetos.—‘ Electrician,” 


23, Bolwell Street. London. 8.E. 11. 3607 
IREMAN disengaged, lighting, power, maintenance.—F. J.8., 
20, Clarence. Road, Tottenham. N. 3693 


IREMAN (good all round) requires re-engagement, simplex, 
casing, screw. barrel ; good references.—T., Randall Lodge, 
Grand Drive, Raynes Park. S.W. 19. 3703 


IREMAN, good jobbing and maintenance hand, just dis- 
engaged.— “ Electrician,” 1, Crossley Terrace, Liverpcol 


Road, N. 7. 3505 
long experience, any distance.—" Electrician,” 
33D. Deacon Street. Walworth. S.E. 3694 


IREMAN, Pre-War experience, thorough all-round man. 
Capable taking charge.—F., 21, Park Street, Windsor. 3657 


IREMAN, pre-war experience (27) ; power, light and bells.— 
__* Electrician.” 12, Winkfield Road, Wood Green. N. 3584 


W IREMAN wants job. all branches, pre-war experience.—67, 
Hartismere Road, Fulham. 3745 


Wy mas wants work, lighting or power, any system.—A. W. 
Payne, 45, St. Margaret's Avenue, Harringay. N.15. 3756 


wo Manager (light engineering) seeks situation. Well up 
Yin production methods ; 20 years’ experience, drawing, tool 
designing, &c. Now free. Age 36.—3405, ELECTRICAL REVIEW, 
4. Ludgate Hill. London. 


X -RAYS, two years’ experience ; good references.— Chester, 
Fern Bank, Florence Road, N. 4. 3633 


HE ELECTRICITY COMMITTEE invite offers-for one 

Willans High Speed Compound Engine, 38. Size, com- 

oe with Korting Ejector Condenser, direct coupled, Dick, 

err & Co. generator, 560 volts, 760 amps., 300 R.P.M., and the 
following spares :— 

18 valve and gland rings. 

2 Piston Rings. 

24H.P. Piston Rings. 

1 set of Mains Bearing Bushes. 

1 Eccentric Strap. 

This set can be seen by arrangement, and further par- 
ticulars obtained on application to R. Owen, Borough Elec- 
trical Engineer, Bradford Place, Wigan. 

Sealed tenders, endorsed ‘‘ High Speed Compound Engine,”’ 


to be delivered to me. 
WILLIAM HENRY TYRER, 
Town Clerk. 
Town Clerk’s Office, 
Wigan. 
June, 1920. 1110 


EGYPTIAN AND INDIAN TAPES. 


Sizes, 4 To 24", 
Prices, 4/3 To 10/- PER Gross YARDS, 


N ERUHANT offers above, ex stock, at excep- 
tionally low prices of finest quality. Much 
below manufacturers’ prices. 


1058, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


Yous (18) requires situation, any capacity, with scope for 
_ improving knowledge. Good grasp of applications of elec- 
tricity. Two years’ practical experience.—C. Beilby, Cheddington, 
3647 
OUTH (18), theoretical and practical electrical engineering, 
seeks situation.—A.C., c/o 61, Silver Street, Edmonton. 3630 


PARTNERSHIPS. 
Advertisement are inserted under this heading at Ls, 94. per line. 


Engineer with expert knowledge motor-car 
lighting and starting sets including accumulators, desires 


Partnership. Small capital.—3740, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


\ i ANTED, in London, active Partnership in sound well-estab- 

lished electrical business, or electrical manufacturing con- 
cern, where capital is wanted for extension of business, and which 
can bear strictest investigation.—Write fully. 3695, ELECTRICAL 
Review. 4, Ludgate Hill. London. . 


Wy sat Partnership in a small generating station. State 

; capital wanted, confidential, must be genuine. Would 

invest for sound position. fully experienced.—3664, ELECTRICAL 
, 4, Ludgate Hill, London. 


\ \ 7 ORKI NG Partner with small capital required for established 
electrical business.—Apply by letter in first instance with 
3663, EL@oTRICAL REVIEW, 4, 


AGENCIES. 


Advertisements are inserted under this heading at 1s. 9d. per line. 


KetRIcaL Engineers. with fully equipped winding shop in 
4 London. catering for all classes of repairs to electrical 
machinery, requires Representatives working on commission basis. 
~—3709, ELECTRICAL Revrew. 4. Ludgate Hill, London 


R= Hoad & Co.'s offer, under Miscellaneous, if you want pub- 
-V_licity, and sales pushed. 


as firm of Joh. Wolff & Co., Ltd., at Gouda, is prepared to 
- give exclusive sale for their Majolica Wall and Ceiling fittings, 
being much sought after for export. Only houses of good standing 
need apply.—1045, ELECTRICAL REviEW, 4, Ludgate Hill, London. 


FOR SALE. 


LONDON MADE 
TOY MOTORS AND FANS. 
4-volt Motors, 12/6 each ‘ 
» Fans, 18/- ,. } Subject. 


Up to 10 volts 1/6 extra. 
Perfect models of latest designs. 


NEW ELECTRICAL MACHINERY. 


WO new Lancashire Dynamos, 500 B.H.P., 1,450 R.P.M., 
3-phase, 440 volt, 50 cycle Motors, with slip ring rotors, 
two bearings, bedplate and complete with starter. 

Two new Siemens 3-phase, slip ring Motors, with belt pulley, 
slide rails, and starter, 24/28 u.p., 400/440 volts, 50 cycles. 

Two 500 volt, p.c. Generators, shunt wound, 3 bearings, 
bedplate, slide rails, pulley, and shunt regulator, 600 R.P.M., 
95/1380 Kw. 

Two 100/150 volt, p.c. Generators, shunt wound, 2 bearings, 
pulley, slide rails, and shunt regulator. Output, 27 Kw., 750 
R.P.M 

All the above in stock and ready for immediate delivery. 


Apply— 
19, Southampton Buildings, W. A. HOLE. 
Chancery Lane, London, W.C. 2. 1091 


FOR SALE. 


Offers for 12 ewt. 1/10 and 1/14 H.D. copper wire. 

One 230 volt, 3-u.p: Motor (series),.gear wheels and pinions. 

One 230 volt, 2-a.p. Motor (series), gear wheels and pinions. 

One 110 volt, 45 amp. Dynamo. 

24 gross aluminium Batten holders. 

Two 6 volt, C.A.V. Motor Car Generators (new). 

One 110 volt, 74-H.P., three-phase Motor. 

Any class of second-hand electrical gear. 

Full particulars. 

NEWINGTON EtectricaL Co., Lrp., 16, Newington, 
1 


COUNTY BOROUGH OF WEST HARTLEPOOL. 


HE ELECTRICITY DEPARTMENT has for Sale the 
following Plant :— 
One Belliss-Parker p.c. Generator, 600 Kw. capacity, 460/520 
volts. The set is in good working condition, and can be seen 
on load by appointment. 
One Bellis-Crompton b.c. Generator, 100 Kw. capacity, 460/ 
§20 volts, in good working order. 
J. W. SPARK, 
Borough Llectrical Engtneer. 
1 


CAST STEEL PLATES. 


LL one size, 163 in. long by 44 in. wide by 11/82 in. 

thick. 65 tons to clear quickly. New material, never 
been used, and in excellent condition. Equal to No. 3 temper. 
Full analysis on application. For immediate sale will accept 
low price of £30 per ton f.o.r. London. 


THOS. W. WARD, LTD., Silvertown, London, E.16. 1055 


F. J. SHENTON & Co., Lrp., 68/9, Shoe Lane, E.C. 4. 1056 


on next page.) 
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FOR SALE.—Continued. 


FOR SALE.—Continued. 


FOR, SALE. 


ONE COMBINED PLANT, consisting of— 

p.c. Motor and a.c. Generator with three bearings, all’ 
mounted on combined base plate, machines being of the open 
multipolar type. 

The Motor 1s wound for 460 v., p.c. It is of 100 u.P. rated 
at 60/100 H.P., 375/900 R.P.M., direct coupled to A.c. generator 
of the revolving field type, this generator being arranged for 
exciting from 230 v. D.c. circuit. Output 68 K.v.a. 

Three-phase Generator, both ends of each phase brought out 
to terminal board. One phase split to make up 2-phase system. 

The periodicity is from 25/60 cycles, 100/280 v., and 194/ 
480 v. per phase at 355/900 R.p.m. 

The combined set is by Vickers, of Sheffield, in first-class 
working order and of modern construction. 

It is complete with all accessories, switchgear, panels, &c., 
including :— 

Three 30-kw. S.P. Transformers, by the Westinghouse Co., 
giving 140 v. on the primary and 700 v. on the secondary. 

200 amp D.P. Lronclad Knife Switches. 

100-H.P., 460 v. Starting Switch for motor. 

Two Shunt Regulators for motor field. 

One Shunt Regulator for Alternator (field pe from 
230 Vv. D.c. circuit). 

One Panel with 4 ammeters, 1 voltmeter with resistance 
box for different voltages. 

One Panel with main switch and fuses and change-over 
switches for reading current in phases. 

One Panel with ammeter switch and change-over switches 
for transformers. 

One Panel with copper links for transformers. 

Connections for different phase connections. 

One Kelvin Wattmeter. 

8. G. LEACH & CO., LTD., 
26-30, Artiliery Lane, E.C. 1065 


PLANT FOR SALE. 


C OMPLETE Works Electric Power and Lighting Plant, in 
perfect condition and very little used, comprising :— 
One 15-KW., 110 volt Westinghouse Compound Wound b.c. 

Generator. 

One 200-amp. Ironclad Switch Panel containing v.r. Switch 
and Fuses, Volt and Aimueters, and Shunt Resistance 
all totally enclosed and mounted on Channel Iron 
uprights. 

One 5-H.P., 110 volt, 1,400: x.p.m. Swedish Shunt Wound 
Motor complete with 7 in. by 34 in. pulley, slide rails, 
and D.A. I[graniec Starter. 

One 8-way, 10-amp., H.D. Distribution Board, mounted on 
slate and enclosed in teak case, together with the whole 
of the exterior and interior cables, switches, fittings, 
&e., &e. 

Address Z.E.629,"’ c/o Messks. Deacon’s Advertising 

Offices, Leadenhall Street, London, 1063 


NEW AND SECOND-HAND MOTORS FOR SALE. 


Voltage. R.P.M, Type. Maker. Starter. 
53 110 pb.c. 700 com, wound E.C.C. Yes. 
54110 bD.c. 700 Newtons. 
34 110 700 E.C.C, 
74,110 D.c. 750 E.C.C. 
54 110 bD.c. 700 E.C.C. 


Controller and 
20 110 p.c. 350/700 serieswound Veritys. control panel. 


20 220 p.c. 350/700 - ” ” 
20 220 p.c. 350/700 mt Laurence Scott. m 
20 220 p.c. 500 com, wound Brush Co. ~ 


35 220 p..c. 400/1200 Laurence Scott. 
34 110 pec. direct-coupled to '16” blower, complete with starter. 


ply— 
THE MIDDLESEX CHEMICAL CO. (1917), LTD., 
304, West Ferry Road, 
Millwall, E. 14. 890 


Ex STOCK. 


COPPER WIRE COTTON AND SILK COVERED. 
2 ewt. No. 17 §.C.C., at 3s. 3d. Ib. 
108 lb. No. 20 D.C.C., at 4s. Ib. 

5 per cent. cash with order. 
Other sizes and prices on application. 
50 grs. yds. Pirelli 14/36 Cotton Flex. “ 
50 4-way Fuseboards. 
25 5-way Fuseboards. 
25 6way Fuseboards. 
500 15-amp. Ironclad Switches. 
50 30-amp. Ironclad Switches. 
50 60-amp. Ironclad Switches. 
Large stocks of Motors, &c. 
LONDON ELECTRIC STORES, Fulwood House, High 
4862. 1017 


MACHINERY FOR SALE. 


‘TURBO-GENERATORS, D.C. AND A.C. 
One 1,000-kKw. B.T.H., 440 volts, 50 period, three-phase, 
with condensing plant complete. 
One 1,000-kw. Willans-Parsons-E.C.C., 6,600 volts or 3,300 
volts, 50 period, three-phase, with surface condensing plant 
complete. 
One 800-Kw. mixed-pressure Turbo-Alternator, by Machin- 
enfabrik Oerlikon, 6,600 volts, 50-period, 3-phase, with surface 
condensing plant, by Messrs. Allen, of Bedford. 
One 500-KW. Parsons, 460/530 volts, D.c., with condenser. 
GENERATING SETs, D.C. 
One 300-Kw. Paxman-E.C.C., 460/580 volt. 
One 250-Kw. Belliss-G.E.C., 220/230 volt. 
One 100-Kw. Belliss-Crompton, 110 volts. 
One 90-kw. Belliss-Mather & Platt, 460/510 volts. 
One 60-Kw. Belliss-Dick-Kerr, 220 or 440 volts. 
Two 1-xw., 110 volt, Robey-Electromotors, Ltd. 
Switchboard (brand new) for 460/550 volt p.c., by B.T.H. 
Co., 33 ft. long, all complete with latest type instruments. 
Cost £1,800. All packed in 21 cases ready to despatch. Price 
£950 f.o.r. 
Motors, 220 VOLT D.c. 
One each 50, 30, 24, 21, 20, 12, 10, 8, 6, and 2 H.r. 
The above are mostly Semi-enclosed Shunt Interpole 
Machines, by Lancs. Dynamo Co., Siemens, Mather, Platt, 
and Ediswan. All are ready for immediate despatch, and are 
Complete with Starters, and in most cases Slide Rails. 
Apply FRANK GILMAN, 9, Westfield Road, Birmingham. 
Telephone No. : 


_, Telegraphic Address : 
1081 Edgbaston. 2128 


Rotherwood, Birmingham.”’ 


Morors. 


75 and 120 u.p., 220 volts p.o. 
7, 10, 20, 30, 50, 80, 120, 140, 960 and 395 u.?., 440/600 volts 
0. 


Turer-PHases Motors. 
10, 15, 25, 30, 35, 40, 50 and 56 H.P ag A 60 periods. 
20; 60, 75, 90, 160 and 200 .P., 446 vol 95 periods. 
TRANSFORMERS. 


Two new 625 K.v.a., 6,600/254 volt, single 


MISCELLANEOUS. 


One 250 xw., 500/110 volt p.c. Motor Generator. 

Petrol Electric Sets, 34, 6 and 14 kw. 

Complete Modern "Plant, comprising Vertical Boiler and 
15 Kw., 220 volt, vertical enclosed Steam Set. 

580 yards new 110/24 8.W.G. 8-core and Barth Oonductor 
C.T.S. Cable. Also large quantity miscellaneous Machines and 


apparatus. 
Tae Paantx Evecrricaa Co., 3236, Broomielaw, 
Glasgow. 9716 


— 


ELECTRIC MOTORS FOR IMMEDIATE DELIVERY 
REASONABLE PRICES. 


Volts. Speed Make. Type. 
? 220 1350 G.E.C. Shunt. 
1 220 150 G.E.C. Shunt. 
2 220 14380 Newton Shunt. 
3/5 220 950 Newton (Derby) Shunt interpolar. 
4 220 950 Newton (Derby) Shunt interpolar. 
5 440 950 Phenix Shunt. 
5 440 1050 G.E.C. Shunt. 
6 460 1100 G.E.C. Shunt. 
6 220 950 Maclure Shunt interpolar. 


Shunt interpolar. 


10 440 1000 Cutting 
Shunt interpolar. 


12 400 800 Cutting 
- 460 1100 Higgs Shunt interpolar. 
440 1020 Cutting Shunt interpolar. 
= 220 300 Hall Shunt. 
Most of the above machines are new and complete with pulleys 
and starters. 
AUTOMATIC MACHINERY CO., 
28, New Union Street, 
Ancoats, Manchester. 


*Phone, 752 Central. "Grama, “ Autotool,”’ M/r. 860 


XCEPTIONALLY attractive prices for highest class 
goods in all sizes for prompt delivery. 
List and samples on request. 


F. J. SHENTON & CO., -LTD., 
68/9, Shoe Lane, E.C. 4. 1057 


(Continued on next page.) 
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FOR SALE.—Continued. 


FOR SALE.—Continued. 


MOTORS FOR SALE. 


New D.C Morors 1n Srock. 


No, Type. Maker, up. Volts. r.e.m, Pulley. Rails 
8 Totally enc. —_ ‘5 220 2500 1%” Dia. No. 
7 ” was 1's 220 2000 13” ” ” 
12 ” 220 2000 14” ” ” 
2 Protected _ 4 9290 1400 3” x 1)” ,, 
6 $ 220 1350 
1 - Siemens 1 220 1700 43x 2” Yes, 
1 Totally enc.* Veritys 2 220 850 6” x 4” No. 
23 Enc. vent. G.E.C, 2 220 1050 5 x 4” Yes 
14 ” E.C.C 2 9220 1250 6’ x4” , 
34 * Wright Motors 3 220 1250 4” x 3” ,, 
8 ” E.C.C. 5 440 1000 6” x 4” ,, 
5 ” Wright Motors 5 440 1200 5” x 5” ,, 
3 Protected Siemens 64 440 1160 6” x 4” , 
2 - = 74 440 880 7” x 5” ,, 
4 Enc. vent. Wright Motors 74 440 1000 7” x 5” ,, 
5 * E.C.C. 8 440 1000 6’ x 4” ,, 
5 Protected Siemens xT 
New A.C. Morors 1n Stock, 50 PERIOD, 3-PHASE, 

SQUIRREL CAGE. , 
5 Protected Wright Motors 5 440 1420 4” x 3” Yes, 
3 E.C.C. 440 1420 6’ x 4” ,, 
6 Wright Motors 10 440 940 


Lives. 


Seven 3-H.P., 250 volt, p.c., totally enclosed, 1,350 R.p.m. 
Westinghouse Motors (no pulleys or rails), with special Brook- 
Hirst Starting Panels. 

One 3-H.P., 230 volt, D.c., protected, 1,300 r.p.m., 4 in. by 
3 in. Pulley and Rails, by Wright & Wood. Second-hand, 
in splendid condition. 

One 3-H.P., 250 volt, D.c., enclosed-ventilated, 1,600 R.P.M. 
Westinghouse, 44 in. by 3 in. Pulley and Rails. Second-hand, 
good as new. 

One 100 volt, 35 amp. Dynamo, 1,400 R.p.m., 54 in. by 4 in. 
Pulley and Rails, by Wright & Wood. Second-hand, good 
as new. 

UNDERWOOD (MANCHESTER), LTD., 
53, Brown Street, Manchester. 


‘Phone : 5613 City. Telegrams: “ Gleaming.” 932 


NEW MOTORS. DELIVERY FROM STOCK. ALLATMAKE SP €E 


SINGLE-PHASE, 50 Pertops, 100/200 Voxts. 

Three }-H.P. Century, 1,460 two Century, 1 160 
R.P.M., two 1-H.p. Century, 1,460 R.P.M., three Bi 5k, 
1,460 R.e.M., four 14-H.p. Brook, 1,440 R.P.M., one 2-H.P. Cen- 
tury, 1,460 R.p.M., two 2-H.p. Brook, 1,440 R.P.M., one 2-H.P. 
Brook, 940 n.P.M., one 3-H.P. Brook, 1,440 R.P.M., two 3-H.P. 
Brook, 940 R.P.M., one 4-H.P. Brook, 1,440 R.P.M. 

Direct Current, 500 Vo ts. 

Two 7}-H.P. Siemens, 1,350 R.P.M. 

3-PHase, 440 Voit, 50 Periops. 

Five 5-H.p. Parkinson, 940 R.P.M., two 74-' . Parkinson, 

940 R.P.M., one 74-H.P. Parkinson, 1,440 r.p. 
SECOND-HAND MOTORS IN STOCK. 
200/230 Vout, Direcr Current. 

One 3-H.P., 500 R.P.M., one 5-H.P., 1,000 R.P.M., one 10-H.P., 
R.P.M., one 24-H.P., 800 R.P.M. 

50 Periops, 100/200 Vorrs. 

One }-H.P., 1,460 R.P.M., one 3-H.P., 940 R.P.M., one 2-H.P. 
2,800 R.p.M., one 3-H.P., 940 R.P.M., one 10-H.P., 940 R.P.M., 
slip ring. 

Direct Current, 100/110 Votrs. 

One 6-H.P., 770 R.P.M., one 2-H.P., 1,550 


Mip.tanD Dynamo & Motor Repairs Co., Lap., Volta 
Works, 64, Belgrave Gate, Leicester. 


FOR SALE. 
O NE 85 g.?.. variable-speed Motor, 220 volts p.c., 250/500 
revolutions, protected type, compound wound with 
interpoles, engine type machine, no bedplate but with Brook- 
hirst starter and shunt regulator all in new condition. 
Makers: The Lancashire Dynamo Co., Ltd. 

One 45 H.P. variable-speed Motor, 220 volts p.c., 325/650 re- 
volutions, protected type, compound wound with interpoles, 
no bedplate, but with Brookhirst starter and shunt regulator. 
Makers: The Lancashire Dynamo Co., Ltd. 

One 30 H.P., Motor, 220 volts p.c., 760 revolutions, open type, 
compound wound, with bedplate, slide rails and starter. 
Makers: The Lister Engineering Co., Ltd. 


Also 21 lengths in 90 per cent. Carbon Steel, in diameters 
3 in. to 1} in. 


Please address offers and all further inquiries to— 


TURNER BroTHers Aspestos Co., Lrp., 
808 Purchase Department, Rochdale. 


R. H. LONGBOTHAM 4 CO., LTD., 
41, Station Road, Doncaster ; 
and at Milburn House, Newcastle-on-Tyne. 


Telegrams : 


“ Machinery, Doncaster.” 


_ J 576 Doncaster. 
Tel Newcastle. 


FOR SALE. 
One Babcock & Wilcox Water Tube Boiler, capacity 3,454 


eq. ft., without superheater, but with chain grate stokere. 


Two Lighting Sets, 30-xw. bipolar Dynamos, by E.O. Oo., 
250 volts, 120 amps. 

One Surface Condenser, capacity 420 sq. ft. cooling surface, 
having solid drawn brass tubes, complete with Air and Oir- 
culating Pumps. 

Four Rotary Mining Drills, 4 n.p., 440 volte D.c. 


One Hopkinson Coal Cutter, with 25-u.r. Motor, 450 volts, 
D.c., complete with Jib and Crane. 6277 
FOR SALE. 

300 400/440 volts, D.c. 360 R,.P.M. 
66 , 440/60 , 980 
40 ” ” ” ” 1,030 ” 

74 ” ” ” 1,000 
5 ’ » 1,200 ,, 


4 900/230 |, 1,200 ,, 
3 , 100/110 ,, » 1000 
ALTERNATING CURRENTS. 


15 H.P. 8.R, 400/440 v., 3 phase, 50 period, 960 R.P.M. 


25 ” ” ” ” ” 720 ” 
28 ” ” ” ” ” 720 ” 
35 ” ” ” ” ” 720 ” 
50 ” ” ” ” ” 720 ” 
31 WP. 500 1,420, 
30 H.P. S.B. 200/230 v.,1 phase, , 1,420 ,, 


BURY ELECTRICAL PLANT OO., LTD., 
Pheenix Street, Bury. 
’Phone: 676. °Grams: “ Electric.” 852 


SWITCHGEAR FOR SALE. 


YNAMO SWITCHBOARD, consisting of ammeter 0/250, 
Central reading ditto 0/150. 

Volt Meter 0/200, 7 in. Dials, regulating resistance, and 
various Switches, all mounted on fine white marble panel, 
about 7 ft. high, pipe framework, &c., as new. 

30-u.p., 220 volt Igranic automatic Starter, and 3-n.P., 530 
volt E.C. and J. ditto. Hardly used. 

25-n.p., 480 volt Brookhirst Starting Panel Pillar. 

Tue Vicrorta Execrric Prant Co., 8-10, Spencer Street, 
Westminster, 8.W. 1. 

’Phone: Victoria 4122-4123. ‘Grams: Vicminster, Sowest, 
London. 1079 


FOR SALE. 


ORNSBY OLL ENGINE, 5} B.H.P., with flywheel, silencer, 
condenser, 

Continuous current Dynamo, having an output of 40 am- 
peres at 35 volts, shunt wound. : 

Engine Room Switchboard, complete with accumulator, 
regulator, shunt regulator, and automatic cutout. 

Set of accumulators, consisting of 15 cells, 15 plates, N. L. 

Self-acting Lathe, 4} inch centre, Screw cutting, back 
geared, with gap bed. 

To be seen in the neighbourhood of Sevenoaks, Kent. 


Application to be made in the first instance to ARTHUR W. 
Ousaeat, F.R.1.B.A., 6, Adam Street, London, W.C.2. 1075 


ELECTRIC MOTORS READY FOR DELIVERY. 


SALE oR HIRE. NEW AND SECOND-HAND. 


H.P., # H.P., 3 H.P., 100/110 volt D.c. 

H.P., H.P., 5 H.P., 73 H.P., 10 H.P., 20 H.P., 200/240 volt 
D.C. 

8 u.p., 5 H.P., 74 H.P., 10 o.P., 400/440 volt D.c. 

20 u.p., 480/530 volt D.c., nearly new, B.T.H., 950 R.P.M. 

10 u.p., 15 H.P., a.c., 3 P., 50 cycles, slip-ring, 950, 

15-in. Sturtevant Fan Box Blade, 220/240 volt p.c. 

Apply Srockwett & Oxnms, Lrp., 15, Penton Place, 
Cross, W.C.1. "Phone 2680. 


(Continued on nest page.) 
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FOR SALE.—Continued. 


FOR SALE.—Continued. 


780-xw. Belliss-Dick a.c. Steam Generating Set 
volt, 60 cycles, with Allen Condenser if =~ 
gow . Belliss-B.T.H. p.c. Steam Generating Set, 220 volte, 
R.P.M. 


800-kw. Belliss-Rees Roturbo pv.c. Steam Generating Set, 
600/560 volts, 375 z.p.m., with Switchboard. 
250-Kw. Belliss-G.E.C. a.c. Steam Generating Set, 2,200 


volte, 150 lb. pressure. 

170-Kw. Steam Generating Set, 220 
volts, Compound Engine. 

60-kw. Allen High Speed Enclosed Steam Generating Set, 
240 volts, 400 n.p.m., Shunt Wound. 

75-Kw. Belliss- Holmes, 110 volts, 680 amps., D.c., complete 
with Condensing Plant. 


HARRY H. GARDAM & OO., LTD., Staines. 9047 


Two 2H.p., 440 volt., p.c., Cranerated Motors. 
110-volt, 8-0.P., "Tubular Carbon Lamps, 8.B.8. 
—? 8-0. P., Metallic Filament round pipless, S.E.S. 
Osram and Ediswan Lamps. 
8-volt, 8-0.P., Metallic Filament, tubular S.E.S. Mazda 
ps 
One 10-5.P., 110-volt, 50-period, single-phase Brook Motor. 
Three 30 by 10 Denbigh Plain Millers. 
One 6-in. Slotting Machine. 
Nine 6-in. to tine 8.8. and 8.0. Precision Lathes. 
One 26-in. by 8 in. Universal Miller. 
One I6-in. Stroke Shaping Machine. 


Apply SPRINGVALE ENGINEERING WORKS, 
Blythe Road, West Kensington, W. 14. 6665 


ELLISS & — Vert., , Vert., Twin, , Compound H.8. En- 
gine, 160 lb., coupled to 
60-Kw., 440 v., GEO. wound Generator, 


modern Set, good as new. 

Lancashire Boiler, 24 ft. by 7 ft. by 160 lb., with all fittings. 

Meldrum furnace, Hotchkiss circulator. 

Oarruthers Feed Pump. Wier Feed Pump. 

All pipes, steam traps, &., complete. 

Switchboard, and cabies for above. 

The whole installation complete, and highly suitable for 
supplying works with power and light. 


Apply, Ricnarps, Turpin (Mrineras), Lap., Swansea. 575 


MOTORS IN STOCK. 
Sale or Hire. 


10 u.P. Siemens, 500 volts; 10 u.p. Siemens, 220 volts; 
74 H.P. G.E.C., 440 volts; 7 u.p. Electromotors, 430 volts; 64 
H.P. Siemens, 500 volts; 5 u.p. Hurst, 440 volts; 5 HP. 
Siemens, 440 volts; 5 H.p. Siemens, 220 ‘volts; 6 u.P. Higgs, 
230 volts ; 5 HP. Cutting, 230 volts ; 5 HP. A.E.G., 200 volts; 
23 HP. Newton, 440 volts; 3 HP. “3” type, 220 volts; 2 
Higgs, 500 volts; 2uP."S” type, 480 volts; 2 H.p. Cutting, 
480 volts; 2 Higgs, volts; 1 Crompton, 220 volts; 
and many smaller. Also a.c. Motors. 


BE. P. Attam & Co., 107 Road, W.C.1. Museum 
6274. Epaltricals, London. 8441 


FOR SALE. 


ALTERNATOR. 

One 150 kKw.,, 3-phase, 460 volts, 50 cycles new Alternator, 
complete with “direct-coupled exciter, and arranged for belt or 
rope drive, speed 428 r.P.M. Quick delivery. 

D.C. GENERATORS. 

One 125 xw., 220 volt, shunt wound p.c. Generator, 490 
R.P.M., with massive bedplate and three pedestal bearings, 
new condition. 

One 77 Kw., 500/600 volts, shunt wound interpole D.c. 
Generator, 700 R.P.M., with pedestal bearings, belt pulley, 
having cast-iron bedplate and elide rails. 

A.c. and D.c. Motors always in stock. 

Inquiries invited. 
Hatwatns, Lrp., 44a, Bolton Bury. 

Telegrams: Generator. Telephone: Bury 68 803 


MOTORS FOR SALE. 
a one of New and Second-hand Motors for immediate 
awe and Dynamos rewound and repaired without delay, 


and 


60, Queen’s Road, Battersea, London, 8.W. 8. 


HUDSON’S ELECTRICAL ENGINEERING CO., LTD. 
7 and 8, Prudential Buildings, Park Row, Leeds. 


*Phone : Telegrams : 
22792. “ Alternate" and “ Beaz Leeds, 


Since, Two, aND THREE-PHASE Motors. 
SECOND-HAND. 


Two nearly new 20-H.p., 2-phase, equirrel-cage Motors, 200 
volts, 50 cycles, 500 revs., by E.C. Co., Ltd., complete with 
pulley, rails, and auto transformer starters. 

One nearly new 25-H.P., single-phase, squirrel-cage Motor, 
by T. Harding Churton, 400 volts, 50 cycles, 960 revs., com- 
plete with pulley, rails, and starters. ; 

One nearly new 2-H.P., squirrel<age motor, 
by Ingleby, Ltd., 400 volte, 50 cycles, 960 reve., complete 
with pulley, rails, "and starter. 

New. 


One brand new Sturtevant 24 in. Porthole Fan, 3-phase, 
400 volts, 50 cycles, 560 revs. £35. 

One new 30-8.P., 2-phase, squirrel 4 Motor, 200 volts, 
50 cycles, 1,400 revs., complete with pu . rails, and series 


starter. 

Six 1-u.p., 200 volts, 50 cycles, 1,400 revs., single-phase, 
complete with pulley, raile, and starters. : 

One 6-H.P., 110 volts, 50 cycles, 1,400 revs., single-phase, 
complete with pulley, raile, and etarter. 

Four 2-.P., single-phase Motors, 200 volte, 50 cycles, 1,400 
revs., complete, all ag above. 

Four 44-H.P., 2phase Motors, squirrel-cage type, 200 volte, 
50 cycles, 1 400 revs., complete, all as above. 

Two 10-n.P., 3-phase, squirrelcage motors, 200 volts, 50 
cycles, 1,400 revs, complete, all as above. 

Four 12-s.p., 2-phase, squirrel-cage Motors, 200 volts, 50 
cycles, 1,400 revs., complete, all as above. 

Fur 44-H.p., 3-phase, equirrel-cage Motors, 440 volts, 50 
cycles, 1,400 revs., complete, all as above. 

Four 44-H.P., 3-phase, equirrel-cage Motors, 400 volts, 60 


, phase, elip-ring Motors, 94 amps., 346 
volts, 50 cycles, 7% revs., by Rhodes Motors, 'Ltd., complete. 
One 12-H.p., 3-phase, equirrel-cage Motor, 400 volts, 50 cycles, 
960 revs., complete with pulley, rails, and starter. 
One 15-8. P., 3-phage, gmp Motor, 400 volts, 50 cycles, 
1,400 revs., complete, as above 


Drrect Current Morors. 
New. 


Three 40-H.P., D.c. Motors, 460 volts, 1,000 revs., shunt, 4 
pole, with interpoles, complete with pulley, slide rails, and 
etarting panel. 

Four nearly new 15-H.P., e Motors, 200/220 volts, 1,500/ 
1,900 revs., shunt, 4 pole, and interpole, enclosed ventilated 
type, complete with pulley, elide rails, and double automatic 
eemi-enclosed starters. £125 each. 

Four new 5-8.P. Motors, 460/500 volts, 1,400 revs., shunt 
interpoles, complete with pulley, slide rails, and starters. 

Tenders wanted for the following steam generating sets, 
which will be loaded free on rail to buyer :— 

One 200-kw. Brush Engineering Co., 500 Volts, 120 lb. 
steam, 250 revs., 4 pole, compound wound generator. 

One 60-Kw. Generating Set, Reavell-Newton patent, com- 
pound engine, 120 lb. steam, generator 60-kw., 500 volts. 

The above new Motors are what we have continually in 
progress of manufacture, and same are sold as fast as com- 
pleted. 

An assortment of second-hand Dynamos and Motors always 
in stock. Upwards of £30,000 worth always in hand. 

ENGINE. 

600-1.H.P. Willans Patent Triple Expansion Engine, totally 
enclosed type, 160/200 lb. steam, equal to new. Would make 
ideal engine for mill or works drive. £300. 

guaranteed one year. 

Hupson’s ExecrricaL ENGINEERING Co., Lip., 7 and 8, 
Prudential Buildings, Park Row, Leeds. 

Telephone: 22792. Telegrams: Alternate, Leeds. 9880 


FOR SALE. 


100-volt, 100-amp., compound interpole protected Dynamo 
with spare armature. 

Plating Dynamo, 6 volts, 340 amps., by Scott & Mountain, 
Drummond & Co., Middlesbrough. 

60-H.p. 440-volt, 3-phase, 40-cycle Bruce Peebles Motor, 760 
revs., with Ellison starter. 

15 and 2 H.P., 220 volts, compound interpole Motors, by 
Boothroyd, 1 500/11, 900 revs., with Brookhirst panels, 3 and 7 
B.P.H. gas engines, installed July, 1919, National and Campbell 
respectively. 

Drummonp & Co., Middlesbrough. $21 


(Continued on neat pags.) 
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FOR SALE.— Continued. 


FOR SALE.—Continued. 


D.C. MOTORS AND DYNAMOS IN STOCK. 


NEW AND SECOND-HAND. 
No, in Stock. .P. Volts, 4 Make. 
Vickers: 
Union. 
Union. 
Brown, Boveri. 
City Electric Co. 
Blackburn Starling. 
Siemens. 
Aston. 
Mawdsley. 
Siemens. 
Rhodes. 
Electrical Eng. Co. 
Cutting. 
Westinghouse 
Siemens. 
Brown, Boveri. 
Lahmeyer 
Continental. 
Morris Hawkins 


Cutting. 
1200 Lundell. 
Adnil. 
1400 Siemens. 

Siemens. 

Flather. 

Phenix. 

Cutting. 

Siemens. 

Siemens. 

Flather. 

Parker. 

Westinghouse. 
Also a suanber of cro 100 volts, 10, 20, 30, 40 & 50 amps. 

Tue Victoria ELectric PLant Co., Spenser Street, West- 

minster, S.W.1. ‘Phone: Victoria 4122-4123. 'Grams: Vic- 
minster, Sowest, London. 1080 


ELECTRIC LIGHTING ACCESSORIES. 


‘ial lines in stock end at Low Prices. 

S.C. Cord-grip Holders (solid ring). 

3.0. 3 in. Cord-grip Holders (solid ring). 

5. $ in. Cord-grip Holders (solid ring). 

. Cord-grip Holders (heavy English). 

. Cord-grip Holders (heavy Englisa) (best). 

. Min. Batten Holders (S.B.C.), (heavy cast back- 


e/g Key Switch Holders. 
. ¢/g Push Bar Holders. 

C. 4 in. Push Bar Holders. 
Edison Screw Holders (4 in. and ¢/g). 

Bayonet Plug Adaptors. 

5-amp. S.P. Oblong Cutouts. 
10-amp. S.P. Oblong Cutouts. 
10-amp. 8.P. Bow Cutouts (plaster wey 

Porcelain Cleats (various), 1§ in., 24 in., 

China Connectors (various). 

Wood Blocks (all sizes). 
8 in. and 144 12 in. Opal Bowl Fittings (complete). 

300 Opal Bowls (8 in., 10 in., 12 in., 14 in.). 

10 miles 1/22 and 20 miles 1/20 Bell. Wire, $.I.R., D.C.C. 
Bell Indicators, Bell Pushes, Bells, Dry Batteries, Zincs 
(H.D.), Porous Pots, Salammoniac, Alabaster Bowls. 
Immediate delivery, subject to being unsold. 

Tar Newman ELEcTRICAL Co., 64, Newman Street, London, 
Museum 2039. Telegrams : ‘ Nulecspli spit, 
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H.T. TESTING SET FOR SALE. 
Suitable for Cable samaenes Armature Winders and Others, 


OMPRISING of Steel Cubicle containing Siemens Sew 

Converter—input, 440 v., p.c., to 290/300 v., 50 p., 1 ph., 

also Berry’s Transformer with terminals, 290/300, 500, 1 boo 
and 2,000 volts; Switchgear mounted on Angle Tron Panel. 

The whole of the above is self-contained, and is absolutely 


‘The Cubicle may be separated, which would make a splen- 
did Oven for Armature Baking. 

ANDERSON, ANGELL & Co., 102, Central Street, London. 
E.C. 1. 1001 


HECKMONDWIKE URBAN DISTRIGT COUNCIL. 


Electricity Department. : 
OR SALE, one 75-kw. Reavell-Fowler Generating Set. 
Steam 160°lb. Voltage 460-550 p.c. 
One Fowler Generating Set. Voltage 460-550 p.c. 
be seen working by appointment. 
Electricity Works, Bath Road, Heckmondwike, Yorks. 853 


NEW MOTORS for IMMEDIATE DELIVERY ex STOCK. 


Four 1-.p., 480/530 volts, 1,730/1,880 revs. 

Thirty-six np. , 480/530 ‘volts, 1,600/1,750 revs. 

Twenty-four 3-H.’ P., 480/530 volts, 1,460/1,550 revs. 

Eighteen 5-H.P., 480/530 volts, 1 '340/1, 430 revs. 

Sixteen 9-H.p., "480/530 volts, 1,220/1,315 revs. 

Six 10-y.p., 400/460 volts, 935/1,035 revs. 

Five 12-#.?. , 480/530 volts, 1,100/1,190 revs. 

Four 20-H. P., 400/460 volts, 760/825 revs. 

Six 23-n.P., 480/530 volts, ‘900/950 revs. 

One 30-H.P., 400/460 volts, 700/775 revs. 

Thirty 2-H.p., 200/250 volts, 1,335/1,610 revs. 

Six 3-n.p., 200/250 volts, 1,220/1,430 revs. 

Seven 5-H.p., 200/250 volts, 1,120/1,200 revs. 

The above machines are perfectly new as received from 
makers. We specialise in Motors of B.T.H. manufacture, and 
in consequence of our placing large stock orders each month 
we are ablé to offer all sizes of Motors from 1 to 30 u.p. for 
immediate and early delivery. 

Each Motor is complete with accessoriegy and is covered 
with maker's usual six months’ guarantee. 


Delivery can be had at once ex our stores :— 
Kirtling Street, Battersea.—’Phone: Brixton 1963. 
Chiswell Street.—’Phone: Central 6446. 
Britannia Street.—’Phone: Central 6023. 
Clacton-on-Sea.—’Phone: Clacton 103. 


In addition to the above, we have a large stock of nearly 
new machines, both a.c. and D.c., which are covered with 
our guarantee of three months. 


C. J. Fercuson & Sons, 54, Chiswell Street, London, 2a 


A.C. MOTORS FOR SALE. 


THREE-PHASE, 50 PERIODs. 
One 250-H.p., 400/440 volts, 485 r.P.M., slipring. 
One 200-H.P., 400/440 volts, 485 R.P.M., slipring. 
One 150-H.P., 400/440 volts, 485 k.P.M., slipring. 
One 100-H.P., 400/440 volts, 585 R.P.M., slipring. 
All new. Ready for delivery end of July. 
One 200-H.P., 400/440 volts, 580 x.P.M., slipring. 
One 150-H.P., 400/440 volts, 720 R.p.M., slipring. 
One 120-H.p., 400/440 volts, 720 k.P.M., ” slipring. 
Second- hand, with Starting Gear. Immediate delivery. 
One 70-H.p., 400/440 volts, 485 k.P.M., slipring. 
Three 55-H.p., 400/440 volts, 720 r.p.m., slipring. 
Three 400/440 volts, 720 R.p.m., slipring. 
Two 35-H.p., 400/440 volts, 720 R.p.m., slipring. 
Three 28-H.p., 400/440 voits, 720 r.P.M., slipring. 
All new. Immediate delivery. 

SQUIRREL CaAGe. 

One 32-n.P., 400/440 volts, 585 r.p.m., squirrel cage. 
Four 35-H. P., 400/440 volts, 720 R.P.M. ., squirrel cage. 
Two 18-H.P., 400/440 volts, 720 R.P.M., squirrel cage. 
Three 15-n. P., 400/440 volts, 960 R.P. M, squirrel cage. 
Two 7}-H.P. volts, 960 R.P.M., squirrel cage. 
Two 34-H.P., ” 400/440 volts, 1,450 R.P. M. , squirrel cage. 
Orie 2}-H.P., 400/440 volts, 1, 450 R.P.M. . squirrel cage. 
All new. Immediate delivery. 


C. L. Turner, 49, Deansgate, Manchester. Tel. : 1603 


ELECTRIC MOTORS FOR SALE. 


WO 60-n.P., 240 volts, 625 revs., shunt, International, with 
starters (make good generators), 4 pole. 
One 40-H.P. ditto, 700 revs., 240 volts, with starter. 
One 8-u.P., 240 volts, 1,050 revs., 4 pole, shunt. 
One 35-H.P., 240 volts, 500 revs., shunt, Westinghouse. 
Three 10-H.P., 240 volts, 495 revs., series enclosed, B.T.H. 
One 5-u.P., 460 volts, 1,325 revs., shunt, 4 pole, new. 
One 30-H.P., 460 volts, 800 revs., shunt, 4 pole, new. 
One 4 and 44-H.p., 2 ph., 200, volts, 50 cycles, slip ring. 
One 5-n.p., 440 volts, 3 ph., 25 cycles, squirrel cage. 
Three 7}- H. P., 440 volts, 3 a 50 cycles, squirrel cage. 
Two 15-H.P., 220 volts, 1,500 revs., compound multipole. 
One ll-n.P., 3 ph., 440 volts, 50 cycles, squirrel cage, new. 
Battery new storage cells (54), 120 amp.-hr., 10 hr. rate. 
Converter, 460 volts D.c., to 60 volts 40 amps. 
Number of other a.c. and p.c. Motors, Dynamos, Alternators, 
and Generating Plant. List free. 

EpwarpD Binns, 5, Osborne Terrace, Gosforth, Newcastle. 
Telegrams: ‘‘ Phase, Newcastle.” 3702 


MOTORS.—IMMEDIATE DELIVERY. 


ULL range of p.c. Motors from }-H.P. to 30-n.p. All 
standard voltages in stock. For immediate delivery. 
Full guarantees. Attractive prices. 
Exuis & Warp, Lap., Portugal Street, Kingsway, London, 


W.C. 2. 
Telephone: Holborn 595. 973 


(Continued on next page.) 
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FOR SALE.—Continued. 


FOR SALE.—Continued. 


DIRECT CURRENT MOTORS FOR SALE. 


Variable Speed Type, with Brookhirst Control Panels. 


Three 7$8.P. 220 volt 450/900 revs. 3B.T.H. £128 
Eight 12} ,, 440 ,, 500/1000 ,, Crompton £145 
Three 16 ,, 240 ,, 400/1200 ,, Peebles £155 
Seven 16 ,, 240 ,, 400/1200 ,, Lancashire £160 
Five 18 ,, 440 210/630 ,, Westinghouse £228 
Two 20 , 440 ,, 310/930 ,, Lancashire £210 
Three 24 ,, 440 ,,  400/1000 ,, Lancashire £210 
Two 25 ,, 250 ,, 200/600 ,, Lancashire £240 
Two 34 ,, 250 ,, 200/600 __,, Lancashire £295 


THE PHENIX Lrp, 
/36, Broomielaw, Glasgow. 820 


ELECTRICAL COOKING APPARATUS. 


HE HORNSEY BOROUGH COUNCIL have for disposal 
the following electrically-heated apparatus lately used in 
their National Kitchen :— 
One large and two small Roasting Ovens. 
Three Boiling Pans (capacity approx. 17 gallons each). 
Two Oval Fish Friers on Steel Table. ~ 
One Steaming Oven and one Grill. 
The above are very suitable for caterers, clubs, canteens, &c. 
Further particulars may be obtained and Tes inspected 


on application to the BorouGu Treasurer, Town Hall, High- 
gate, N.6. 1114 


DIESEL-DRIVEN GENERATORS, &c. 


IESEL-driven Generators, 400/500-xw., p.c., 500 or 250 
volts, 320 k.P.M., in excellent condition. Low price. 
Engines and Dynamos could be sold separately. 
Also two 500-kw. Parsons Turbines, 230/250 volts, “y (in 
series 460/500 volts), complete with spare Armature and Con- 


Exhaust Turbine Set, Willans—E.C.C., = xw., 440/500 
volts. Complete with Condenser, Pumps, & " 
JENNINGS, West Walls, Newcastle-on -Tyne. 6820 


FOR SALE. 


YNAMO, 220 volts, 41 amps., 1,000 R.p.m., compound 
wound, slide rails ‘and pulley. Price £60 (sixty pounds). 
a 290 volts, 170 amps., 650 R.P.M., as above. Price 
30 H.P., 220 volt push botton control Igranic Starter; also 
2 in. Pulsometer Pump. 
6/10 u.P. Motor, 440 volts, 930 R.p.M., also Starter. Prac- 
tically new. £100 
C. F. Parpor, Electrical and Mechanical Engineer, Dansom 
Lane, Hull. 1078 


ELECTRIC MOTORS FOR IMMEDIATE SALE. 


D.c.—480/530 v., 35, 10, 9, 5, 1 H.P.’s. 


200/220 v., 10, 5, 2, 18 H.P.’s. 

A.0.—200 v., 1 ph., slip ring, 9 H.P. 
415 v., 50 p., 3 ph., slip ring, 10, 74 H.P.’s. 
Phone: Bank 512i. All guaranteed. 


ANDERSON, ANGELL & Co., Electric Power Engineers, x 
Central Street, London, E. 0.1. 000 


DYNAMOS. 


YNAMOS for Sale, in first-class running order. 


110 volts, 120 amperes, £110. 
110 volts, 168 amperes, £130. 
110 volts, 60 amperes, £60. 
110 volts, 80 amperes, £70. 
Also 80 volts, 20 amperes, 650 revs., £100. 


Rosinson & HANnDs Etectricat Co., Lrp., Barwick Street, 
Birmingham. 1082 


5, 74, 12, 40, 45, 65, and 300-n.p., 400/460 volts, p.c. 

1, 2, 3, and 4-H.P., 220/230 volts, p.c. 

3-H.P., and 100/110 volts, p.c. 

10, 1, 25, 28, 35, and 55-H.P., slip ring, 400/440 volts, 3- 
phase, 50 cycles. 

Good stock of p.c. Starters. 

Bury Execrrica, Piant Co., Lap., Pheenix Street, 


MOTORS FOR SALE. 


A SPECIAL SELECTION of six almost new 100-H.P. A.c. 
Motors. Made by B.T.H., and only run a few months. 
600 volts, 3-phase, 50 periods, 730 R.P.M 
Slip ring, induction protected type, with gatt-ciins bear- 

ings, driving pulley 18 in. diameter 

oil-immersed Starters. Self-contained switchgear and elide 


The above are in stock for immediate delivery. 
Tuomas Miicuett & Sons, Lap., Bolton. 
Telegrams: ‘ Realise.’’ Telephone: 30? 698 


FOR SALE. 


Boiler.—Babcock & Wilcox double drum, heating surface 
1,741 square feet, evaporation 7,000 lb. w ater per hour, 160 lb. 
pressure, one feed-water heater, piping. 

Generating Set.—Tandem compound engine, 8} in. and 14 in. 
by 8 in. stroke, 110-b.H.p., 420 revs., 160 lb. steam, direct 
coupled to Mavor & Coulson Dynamo, compound wound 
multipolar, 600 amps., 100 volts. 

Drop Hammer.—One 7 cwt. steam drop hammer, 160 lb. 
pressure, automatic action by foot trigger. 

All above for immediate delivery. Can be seen our works. 


Mavor & Lrp., Glasgow. 1104 


URBAN DISTRICT COUNCIL OF WHITBY, YORKS. 


OR SALE, one 100-kw. Parsons Turbo Generator, 500 v., 
D.C. 
One 28-n.P. Vertical Enclosed Steam 2) complete. 
The above plant is in good order, and can be seen running 
by appointment. No reasonable offer refused. 
J. W. PIGGOTT, A.M.IL.E.E., 
Engineer and Manager. 
Electricity Department, 
Council Offices, 
Whitby, Yorks. 768 


FOR SALE. 


To Suppty AUTHORITIES. 


One new 600 xw. Bruce Peebles Motor Converter, 6,300/ 
6,600 volts, 3 phase, 50 cycle, to a's volts D.c., 750 R.P.M., 
suitable for traction or general supply, complete with starting 
gear. 

For price and epecification write Hatwatns, Ltp., 44a, 
Bolton Street, Bury. 

Telegrams: Generator. Telephone: Bury 681. 804 


FOR IMMEDIATE DISPOSAL. 


WO Compound-wound Motors, 440 volts, 150 500 
R.P.M., complete with starting panels. 
One 200-Kw. shunt or compound wound Generator, 400/440 
volts, 300 R.P.M., 2 bearings. 

p.c. Motors in stock: 1, 2, and 3 u.P., 200/240 volts; 5, 64, 
7%, 8, 10, 15, 20, 25, 30, 40, and 60-H.P. Motors, 400/480 volts, 
complete with ‘Pulleys, Rails, and Starters. Siemens and 
E.C.C. makes. 

R. O’Brien & Co., 66, Mosley Street, Manchester. 777 


ACCUMULATORS. 


ULLER’S Block Type, 6-volt and 10-volt Sets, complete 

in teak cases, brass hinges, outside terminals and solid 
leather og Actual capacity 20 amp.-hrs. Surplus Govern- 
ment Stock, to be sold singly or in quantities considerably 
below a prices. Agencies wanted; see illustrated 
advert., page 31. City AccuMULATOR Co., 75, Great Eastern 
Street, E.C.2. Tel.: 1338 Clerkenwell. 1068 


D.C. SLOW SPEED GENERATORS FOR IMMEDIATE SALE. 


WO 45-cw., 220 volt p.c., compound wound, three- 
Generators, by Messrs. ¢ 2 Hall, at 360 revs., 
type bearings on bedplate. 
Automatic Oo., 28, New Union Street, Ancoats, 
Manchester. ‘Phone: 752 Central. ‘Grams: ** Autotool,”’ 
Manchester. 861 


ACHINES always available for Sale or Hire. 
ARMATURES and FIELD COILS 
rewound or repaired without delay. 
*Phone : MACDONALD, SYER & CO., Lap., 
5773 Holborn. 295, Gray’s Inn Road, W.C.1. 8485 


(Continued on next page.) 
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FOR SALE.—Continued. 


FOR SALE.—Continued. 


REGISTER OF MOTORS, &c., for sale and 
wanted. Send ‘particulars of YOUR NEEDS 
(as a buyer or seller). MOTORS rewound and re- 


paired. 
171, Edgware Road, 
*Phone : Padd. 5173 and 5174. London, W.2. 


Cheap prepaid advertisements are inserted under this heading at the 
rate of 2d, per word per insertion, 
TRADE RATE is. 9d. PER LINE. 
Box Namber and Huscraicat Ruviaw address count as seven words, 


OR Sale, Crawley Automatic Accumulator Switch, suitable for 

50 amp. battery, 27 cells. Also portable cell-testing Volt- 
meter with spear, reading 3 volts.—1120, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. . 


OR Sale, eight 12}-H.P., 440-volt, 500/1000 R.P.M., enclosed 
ventilated, shunt interpole, variable speed Motors, by Crompton, 
with Brookhirst control panels. £145 each.—The Pheonix Elec- 
trical Co., Ltd., 32/36, Broomielaw, Glasgow. 570 
OR Sale, large quantity of new, non-association, white cotton- 
covered, twin-twisted Flexible Wire, 40/36 s.w.c., made by 
well-known British maker at 48. 6d. per gross yards, free London, 
ready in warehouse London, subject unsold, — 9775, 
LEOCTRIOAL REVIEW, 4, Ludgate Hill, London. 


DHESIVE (pure rubber) Tapes and Chatterton’s, delivery: 
ex-stock, at lowest prices; samples.—Shenton & Co., 68/9: 
Shoe Lane, E.C. 4. 1061 


DN Tape, white, 756 lIbs., }’’ wide, price 2s. 9d. per lb. 
Samples on application. — 3711, BLEOTRICAL REVIEW, 
4. Ludgate Hill. London. 


LMOST New, “Cyclone” electric Ventilating Fans, 36 in., 
700 revs., 220 v., D.c., 14 oP. £40.—R. 8S. Greenhalgh, 
Atherton. 1101 


RC Lamp Carbons. Odd lots. Exceptional bargain. — 619, 
REVIEW, 4. Ludgate Hill, London. 


ATLEY Corporation Electricity Works. For Sale, one 150-Kw., 
Belliss- Fowler, triple-expansion Generating Set, steam 170 lbs., 
voltage 440 to 550.—For further particulars apply Borough Electrical 
Engineer. 1033 


ABLE, new, in coils of 110 yds., 600 megohm, N.A., from 
stock; 7 miles 1/18 at £15 per mile; 10 miles 3/22 at 

£17 11s, 6d. per mile; 2 miles 3/20 at £23 9s. per mile ; 2 miles 7/22 
at £27 10s. per mile ; 1 mile 7/20 at £37 5s. per mile ; 1 mile 7/18 at 
£58 per mile.—1097, ELECTRICAL REVIEW, 4, Ludgate Hill London. 


(SABLE —110 yard coils, 1/18, 19/6, 3/22, 22/-, 3/20, 28/6; 
/ Wiexible Maroon, 35/40, 38/6, (23/36, 70/40), 49/- gra. yds. 
from stock.—William A. Morton, 125, Norfolk Street, Sheffield. 

1035 


ONDUIT Fittings (screwed or plain), round and rectangular 
boxes, for prompt delivery. — Shenton & Co., 68/9, Shoe 
Lane, E.C. 4. 1059 


‘ Cam House Plant, comprising 14 B.H.P. Bates Oil Engine, 
Laurence Scott Generator, 150 volts, 75 amps., switchboard, 

and 500 ampere-hour accumulators. Can be seen running by 
appointment.—Marsh Bros, (Electricians) Ltd.. Sheffield. 1094 


ie 110 volts, 10 Kw., old type but in exceptional good 

condition, complete with switchboard, amp.-meter, voltmeter, 
various switches and fittings, £65 net cash.—Craven & District 
Private Telephone & Electric Co., Skipton. 3679 


LECTRIC Light Cable, new, high quality, 7/25 on 4-mile 
and 1 mile drums, 7/22 on 500 yard drums, 7/16 on 1000 and 

2000 yard drums, to be sold at absurdly low prices.—Lake, 
132, Upper Thames Street, London, E.C. 4. 3754 


LECTRIC Motors and Dynamos for sale, all voltages, new and 
second-hand ; also Steam Generating Sets, 40 Kw. at 100 v. ; 

can be seen running.—Constable & Ohlson, 60, Queen's Road, 
Battersea. 3730 


LECTRIC Motors, 5 H.P., 250-volt, 1000 revs., new, Cromptons, 
starters and rails,complete. What offers /—3719, ELECTRICAL 
Review, 4. Ludgate Hill. London. 


LECTRIC Runabout, two-seater, with motor, meter, resistance, 
switch ; in good order. Chassis with four wheels, two new 
tyres; in good order. Made by Baker Vehicle Co., U.S.A. £30 
or nearest offer.—For particulars, 1005, ELEOTRIOAL REVIEW, 4, 
Ludgate Hill, London. 


LECTRICAL a.c, and p.c, Motors, Cheap.—Climax, 182, Church 
Street, Kensington. Park 2023. 3671 


IVE Telephones, each five-way, inter-communication, by Peel 
Conner Co., for sale. In good condition. View by appointment. 
—1077, ELECTRICAL Review, 4, Ludgate Hill, London. 


OR Sale, Medical Coils (all descriptions), bells, switches, toy. 
motors, miniature lampholders, circular resistances. Send 
for samples.—Allen & Parkes, 15, Summer Row, Birmingham. 8501 


OR Sale, Motor Generator, consisting of 500-volt, D.c. motor, 
coupled to 6-volt, 1000-ampere plating dynamo, and complete 

with switchboard, &c. Price £235.—The Phoenix Electrical Co., 
Ltd., 32/36, Broomielaw, Glasgow. 672 


OR Sale, New Motors from stock, 10, 15 and 20-H.pP., 500 volt 
D.c.; 5, 10, 15, 20, 25 and 30 H.P., 400/440 volt, a.c., three- 
hase, 50 cycle ; one 3-H.P., 100 volt, single-phase, 50 cycle, second 
d.—W. P. Young & Co., Electrical Engineers, 40, Sanvey Gate, 
Leicester. 2 333 


OR Sale, new, 25-Kw., 220-volt, Aster Petrol Generating Set, 
with switchboard, £400.—698, ELECTRICAL REVIEW, 4, Ludgate 
London. 


OR Sale, new, 220-volt, 5-H P., shunt-wound, Westinghouse 
Motor.—Burns, Fox Lane, Whitehaven. 900 


OR Sale, one Ferranti a,c. Meter, 10 amp., 220 volts, 50 periods, 
single-phase ; in perfect order ; condition as new. £4 10s, 
—Wood, North Parade, Ripon. 3670 


OR Sale, one Mather & Platt enclosed ventilated shunt Motor, 

22 B.H.P., 200 voltg, 850 R.P.M., with pulley; also one Allén 
steam-driven Dynamo, 15 Kw., 235 volts, 650 R.P.M., 80 lbs. pressure. 
All first-class order.—Further particulars from 8S. H. Heywood and 
Co., Ltd., Reddish, near Stockport. 773 


R Sale or Hire, Motors and Dynamos, 440, 220, 110 volts, 
Electrical machinery of all kinds,—W. W. Martin, 320, 
Witton Road, Birmingham. ‘Phone: East 883, 5775 


OR Sale (pair) Babcock & Wilcox Boilers, 600 sq. ft. heating 
surface, 150 lbs. working pressure ; now fixed, with economiser. 

Low price save removal.—Williams & Sons, 37, Queen Victoria 
Street, London. 1125 


OR Sale, Protecting Cage for Transformer ; expanded metal on 
angle iron frame, 10’ 6” long by 7’ 6” wide by 6’ high, with 
front double door 5’ wide.—Messrs. Simon-Carves, 20, Mount 
Street, Manchester. 961 


OR Sale, several lengths of leather and Balata driving belts. 
Have been used at private installations and in good con- 
dition. Send particulars of requirements.—Cook, 5, Elton Road, 
Bishopston, Bristol. 1043 


OR Sale, several lengths, practically new, 3-core, steel armoured 
Rubber Cable, 19/14, 19/18, 37/14 and 7/:6; 600 megohms, 
Association grade.—R. F. Winder, Belgrave Electrical Works, Leeds. 
9795 


q OR Sale, six modern Gas Engine Generating Sets, with 440-volt 
D.c, generators, from 220 to 500 Kw. output.—922, ELEc- 
TRICAL REviEW, 4, Ludgate Hill, London. 


OR Sale, six 30-H.P., 500-volt, 50 period, 3-period, slipring 
Motors, with starting gear, £155 each.—The Phenix Elec- 
trical Co., Ltd., Glasgow. 327 


OR Sale, two horizontal Double-cotton Lapping Machines, six 
heads each, and one vertical Double-rubber Lapping Machine, 
six-head, Larmuth’s make ; almost new. Suitable for armature or 
bell wire up to 128.W.G. Can be inspected in working order.— 
Offers to 1015, ELEcTRICAL Review, 4, Ludgate Hill, London. 


LEXIBLES to Continental sizes, large quantities for sale.— 
Particulars, from 3636, ELECTRICAL Review, 4, Ludgate 
Hill, London. 


ye immediate sale and delivery, high-class Generating Set (by 

Reavell), three-crank compound high-speed Engine, coupled 
direct to Generator (by Brown Bouverie & Co.), 190 volts., 375 revs.. 
in first-class condition.—Joseph Pugsley & Sons, Ltd., Lawrence 
Hill, Bristol. 1040 


Ro Sale.—A large number of Motors, for immediate delivery, 

110, 220, 460 volts, D.c. ; several Motor Generators, suitable 
for cinemas ; Hornsby Oil and Gas Engines.—Surrey Engineering 
Co.. Ltd., 34. Surrey Street, Strand. 1034 


OR Sale, a number of 5-ton and 3-ton Electric Lorries, fitted 

with Ironclad Exide and Tudor batteries, especially suitable 

for corporation highways and scavenging departments.—Further 
particulars 966. RurorricaL REVIEW. 4. Ludgate Hill, London. 


OR Sale, Complete Electric Lighting Set. Crossley Gas Engine 

complete with D.C. Dynamo, Output 100 volts, 60 to 80 

amps., with Switchboard. .In running order.—-3653, ELEOTRIOAL 
Ludgate Hill, London, 


OR Sale, two 100-B.H.v., protected-type, slip-ring Motors, fitted 
with brush-lifting and short-circuiting device, wound for 220 
volts, 50 periods, single-phase, 950 R.P.M., with belt pulley, 21’ dia. 
by 18” face, with protected-type stator starter, and protected-type 
rotor switch and resistances, oil immersed, and slide rails and 
holding-down bolts,—9538, ELECTRICAL Review 4, Ludgate Hill, 
London. 


OR Sale, two 220 and one 500-Kw., 440-volt, D.c. Gas Engine 
Sets. No producers.—838, ELEOTRIOAL REVIEW, 4, Ludgate 

Hill, London. 
OR Sale, Verity Electric Motor, 5 H.P., 110 volts, 1100 revs., 
complete with standard pulley, slide rails and pD.P. ironciad 
switch ; brand new, not unpacked. Will accept £90 f.o.r. for 
immediate delivery.—Apply C. Barton, Clapham, Yorkshire 541 


OR Sale, vertical, high pressure, 3-throw, geared Pump, by 
Hayward Tyler, 74" plungers, capacity about 10,000 galions ; 


London. 1011 


suitable for motor drive.—Williams, 37, Queen Victoria Street 


(Continued on next page.) 
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FOR SALE.—Continued. 


OR Sale, 44-H.P. Crossley Gas Engine and 174 ampere-hour 50- 
volt Tudor Battery ; all new, not unpacked.—Barnett and 
Soans, Electrical Engineers, Stoke-on-Trent. 990 


OR Sale, 10-cwt. Electric Goods Lift, Reliance make, complete 
with all gear and 6 H.P. motor, cage 6’ 6” x 4’ 6”, offers 
wanted for immediate delivery—Empire Stores, Ltd., Sackville 
Street. Bradford. 3677 


OR Sale, 10-H. P. Motors, 400/230 volta, 50 oyeles, 3 hese, slip- 
ring with pulley, new, £70 ; rotor starter, Kod A amy P. ditto, 

£60. Large numbers in stock ; immediate delivery.—Sugdens, 
Wakering Road, Barking. 2915 


}\OR Sale, 30 Hart Accumulators, type NL 9, 216 ampere hours ; 
complete and in perfect condition ; can be seen at Coalisland, 

Co. Tyrone, Best offer secures.—John Stewart, Electric Lighting 
Station, Boyle, Ireland. 1122 


OR Sale, 45 B.H.P., A.C. Motor, 400 volts, single-phase, 50 
periods, 720 R.P.M., ‘with starter ; also 80 B.H.P. ditto, squirrel- 
cage, 350/400 volts, 3- -phase, 730 revs.— Williams & Sons, 37, “Queen 
Victoria Street, London. 1013 


OR Sale, 360 yards 91/12 Aerial Cable, double braided, quite 
new, 240 and 120 yards lengths on drums.—R. F, Winder, 
Belgrave Electrical Works, Leeds. 9209 
OR Sale, 670-K.v.A., 440-volt, 50-period, 330 R.P.M., 3-phase, 
engine-type Alternator, by Bruce Peebles & Co.. with direct- 
coupled exciter ; no engine ; £900.—The Phoenix Electrical Co., 
Ltd., 32/36, Broomielaw, Glasgow. 571 


ro Sale, 700-Kw., 3300-volt, 50-cycle, 3-phase, engine-type 
Alternator, no engine.—697, ELECTRICAL REVIEW, 4, 
Hill, London. 


OR Sale, 750 120-volt, 20-watt Mazda Lamps; price 18s. per 

dozen, in gross lots. Also 2,000 200-volt, 8-c.p. Pope Carbon 

Lamps; quite new; price 10s. per dozen. — 187, ELECTRICAL 
, Ludgate Hill, London. 


OUR, size E, 8-inch, delivery pipe, Keith, Blackman Fans, com- 
plete with enclosed 6}-H.P., 220-volt, 2180-R.P.M., 26-ampere 
motors, and four pillar-type Brookhirst starting panels, in sound 
condition. Price £40 each.—1096, ELECTRICAL REVIEW, 4, 
Hill, London. 


N® D.C. Motors, by G.E. Co. Prices include rails and pulleys. 

1-H.P., 220-volt, 1000 revs., £28 ; 2-H P., 220-volt, 1050 revs., 
£33 ; 3-H.P., 220-volt, 1250 revs , £58 ; 14-H.P., 220-volt, 1350 revs., 
£31; 1-HP., 440-volt, 1000 revs., £37 ; 2-H.P., 440-volt, 1250 revs., 
£40.—Bernard Meggitt, Engineer, Mansfield. Tel. 224. 991 


EW p.c. Motors, by Phenix Dynamo Co, Prices include rails 
and Pulleys. 11 4.P., 400/480 volts, 920 revs,, £133. 14 
400/480 volts, 1180 revs,, £137. 20 H.P., 400/480 volts, 1190 revs., 
£170. 31 H.P., 400/480 volts, 1020 revs., £225.—Bernard Meggitt, 
Engineer, Mansfield. Tel. 224. 995 


EW p.c. Motors by Siemens. Prices include rails and pulleys : 
4 H.P., 220 volts, 1070 revs., £70, 5 H.P., 220 volts, 1000 
revs., £78. 4 H.P., 440 volts, 1070 revs., £70. 5 H.P., 440 volts, 
1000 revs., £78. 4 H.P., 500 volte, 1070 revs., £70. 74 H.P., 
440 volts, 880 revs., £105. 74H.P., 500 volts, 1290 revs., £90. 10 
H.P., 500 volts, 870 reva., £125. 10 H.P., 500 volts, 1190 revs., 
£112 108. 10 H.P., 440 volts, 1190 revs., £112 10s. 134 H.P., 440 
volts, 1150 revs., £127. 20 H.P., 440 volts, 820 revs., £185. 30 
H.P., 440 volts, 750 revs., £250. 5 H.P., 220 volts, 1400 revs., £70. 
—Bernard Meggitt, Engineer, Mansfield. Tel. 224. 992 
N® D.C. Motors. Prices include rails and pulleys. By Veritys : 
3 H.P., 250 volte, 1200 revs., £55 ; 30 H.P., 440 volts, 850 revs., 
£230. By British Westinghouse : 5 #.P., 480 volts, 1200 revs., £70 ; 
16} H.P., 440 volts, 1130 revs., £166; 20 H.P., 480 volts, 960 revs., 
£175. By Swedish Electric: 4 HP., 440 volts, 1150 revs., £60. 
By Higgs, Bros.: 3 8.P., 400 volts, 1370 revs., £50; 10 H.P., 460 
volts, 700 revs., £128.— Bernard Meggitt, Engineer,. Mansfield. 
Tel. 224. 994 


EW Motors for Sale, for immediate delivery ex stock :—One 
74-H.P. and three 10-H.P., 400/440-volt, A c., 3-phase, 50-cycle ; 

six 10-H.P., one 15-H.P. and one 20-H.P., 500-volt, D.c.; also one 
3-H.P. second- hand Motor, 200-volt, single-phase, 50-cycle. —W. P. 
Young & Co., 40, » 40, Sanvey Gate, Leicester. 1066 


EW Motors, | 35 H.P., slipring, 720 revs., 400/440 v., 3-phase, 

50 periods ; 25 H.P., squirrel cage ditto ; D.c. motors, 74 and 

2 H.P., 200/220 v.; 6 and7 ELP., — v.—Wilkinson, 19, Hyde 
Road, ‘Denton, Manchester. 1121 


EW 20 .P., Westinghouse, 3-phase, lip-ring, 1 moter, 220 volts, 

50 periods, 710 R.P.M. Complete with type S switch and 
starting gear. Immediate delivery.—Western Engineering Co., 
Swansea. 425 


OUR 97-n.P., 6-pole, shunt-wound Dynamos, 460/560 volts, 
D.c., 130/160 amps., 260 R.P.M., with bare shaft for belt or 

rope pulley, or can be coupled direct to engine.—Western Engineer- 
ing Co., Swansea. 967 


ENERATING Set, 100-volt, belt-driven ; oil engine, dynamo 
and batteries ; running order.—3718, ELEOTRICAL oaL REVIEW, 
4, Ludgate Hill, London. 


OOD second-hand shunt-wound, D.c., Motor, by Pheenix, 10-H.P., 
220 volts, 920 R.P.M., with slide base.— Western Engineering 
Co.. Swansea. 428 


AIR-Dryers for Sale. Six, 125-volt; three, 225-volt. 50s. 
each.—3710, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ALF-Watt Type Lamps (Dutch).—200/260 volts, 20, 30, 40, 

60 watts, 8s. 6d. (sub.) each; 100 watts, 10s. (sub.) each. 

Cash with order.—3635, ELEOTRIGAL Review, 4, Ludgate Hill, 
London. 


AMPHOLDERS, Keyswitch Holders, Tumbler Switches, Teak 

Blocks at exceptionally low prices to clear.—620, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 

IGHTING Set, complete with Accumulator, “Dynamo and 

4 Engine, 100 volt 12 ampere.. Only in use a few months.— 

The Lord-Howe Electrical Engineering Co., Ltd., 18, James Street, 

Liverpool. 3675 


\ AWDESLEY Generator, 4-pole, 1050 revs., 80 volt, 100 amp., 
pi pulley and regulator, £84; Spagnolitte teak switchboard, 
with 6” 70/120 voltmeter, and 0/120 ammeter, with shunt, and 
150-amp. D.P. knife switch and handshield fuses, £11.—H. G. 
Haslett & Co., 63, Queen Victoria Street, EO. 3751 
OTOR (Rhodes), new, 440 v., D.C., 1300 revs., 9 ELP., 
pulley, rails and starter, £105.— Horowitz, 34, Beech 
Street, E.C. 3650 


OTOR, 10 H.P., 2-phase, 205 volts, 50 periods, complete with 
starter and pulley, nearly new, £97 10s.—The Macfarlane 

Electrical Co., 83, Camberwell Road, 8.E. Tel. No. : 1560 Hop. 
3691 


OTORS in Stock, split bearings, 50 cycles, 440 volts, ‘being, 
surplus to a large contract. One 250 H.P., 488 R.P.M., slip- 

ring, price £990 ; two 100 H.P., 976 R.P.M., £315 each ; one 60 E.P., 
968 RP.M., £230 each ; three 50 H.P., 964 RB.P.M., £205 each, 
squirrel cage.—Newton Bros, (Derby), Ltd., Derby. 759 


EW p.c. Motors and Starters, all voltages ; competitive prices. 
—Cunningham, Limited, 171, Edgware Road. 640 


NEY D.C. Motors by B.T.H.Co. Prices include rails and pulleys. 
1 H.P., 100 volts, 1300 revs., £30 ; 74 H.P., 220 volts, 1100 revs., 
£85 ; 5 H.P., 220 volts, 1260 reva., £72 ; 10 H.P., 480 volts, 1100 revs., 
£112; 124 H.P., 480 volts, 1010 revs., £125 ; 20 E.P., 480 volts, 900 
revs, £175. —Bernard M Meggitt, Engineer, Mansfield, "Tel. 224, | 993 


( = Switch, 200 amps., 3-pole, automatic loose-handle type, with 

pedestal for floor mounting, and fitted with two current 
transformers, 110/5 (50 cycles) two overload and one no-volt trips, 
ammeter and voltmeter; also Auto Transformer Starter, oil- 
immersed type, non-automatic, suitable for 100-H.P. squirrel-cage 
motor, 400 volts, 3-phase, 50 cycles. Both perfectly new.—1127, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


NE Carbon Arc Welding Dynamo, 30 Kw., 60 volt. Immediate 
delivery. —960, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


NE Suction Producer Plant, by Hopkinson, Huddersfield, com- 
plete, and suitable for 100-H.P. gas engine,—Western Engin- 
eering Co., Swansea. 968 


NE 3-n.P. Motor, 220 volt, a.c., 1440 R.P.M., 17% 8 amps., three- 
phase, 50 period ; makers, Mesars. Elliston, Evans & Jackson, 

Also one 4-H.P. Motor, 110 volta, A.C., 1440 R.P.M., 30 amps., single- 
phase, 50 periods; makers, Messrs. Crypto Electrical Co., Ltd.— 


Bloom’ 8, Ltd., 260, Tottenham Court Road, London, 544 
ta Shades, in original cases, ex-stock, at low —e 
Shenton & Co., 63/9, Shoe Lane, E.C. 4. 1060 


(\VERSTOCK quantity of electric bells, ‘British make, 338, and 
55s. dozen, Supreme 72s. per dozen; No. 2 H.D. Zines, 40s. gr. ; 
Holophane Shades, 3-light Fittings, ‘end. copper wires, 22 to 
32 32 terminals. —H. B., 331, | Peckham Rye. 3753 
7D EAD Hoad & Co.'s offer under Miscellancous if you want 

to sell. 3688 


ECOND-Hand, one Norwich-type Booster, 5 H.P., 200/250 volts ; 
one Newton motor-generator, 240 volts; one motor, 4 H.P., 
220 volts ; one motor, D.C., 2°6 H.P., 530 volts. —3746, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London 
ELEGRAPH Poles, 20ft. (900 for sale), ‘bark stripped, gal- 
vanized wire running up length poles stapled on, at 7s. 6d. 
each, f.o.r. south-east stations, butt 44”, top 3’. Cable casing, 
underground troughs, second-hand and new huts, timber, roofing, 
iron, &c,—Jennings, Ltd., Timber Merchants, Woodworkers, 991, 
Pennywell. Bristol. 933 


\ELEPHONES. Electromatic 20- line intercommunication 
instruments, with lead-covered cable and junction boxes. 
New condition—St. George's Electrical Co., 5, Copland Road, 


Govan, Glasgow. 8643 
HREE-Phase Motor, 50-H. P., 415-volt, B0-cycle, ‘260 R.P.M., 
slip-ring. £200,—The Phenix Electrical Co., , 32/36, 
Broomielaw, Glasgow. 699 


UDOR Battery, 55 nine-plate cells in glass, 84° x 8} x 18” 
T high ; £50.—Cambridge & Paul Tnstrement Co., New South- 
gate, N. 11. 3446 


(Continued on newt page.) 
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FOR SALE.—Continued. 


WO Motor-Generator Sets, input 400/440 p.c., output 55 volte., 

60 amps., complete with starting switch and rheostat, one 
only ; stand-by resistance 400 volts.,60amps. Can beseen working 
by appointment, shortly being replaced with larger plants. Offers 
solicited.—Doughty & Co., 32, Queen Street, Albert Square, 
Manchester. 1049 


WO Tank Engines, Foster, Daimler, 6-cylinder, 105 H.P., suit- 
able for electric Jight plant, trawl or motor boat, manufactur- 

ing plant, &c. Price £70 each.—8, Malt Street, Old Kent Road, 
London, 8.E. 1. Hop 3658. 3739 


WO 25-Kw., direct-coupled, 220-v., p.c, Steam Sets, Ashworth 
Parker-Mather & Platt, with switchboard, never used.— 
Clerk, Sewerage Board. Town Hall, Leigh, Lancs. 1100 


ys Speed Motors, by Vickers, two in stock, 10 H.P., 475 

volts, 400/1600 revs., shunt interpole, with rails and pillar 
type controllers; never been used; in cases as delivered; excep- 
tional offer at £200 each. This is much lower price than to-day's 
cost.— Bernard Meggitt, Engineer, Mansfield. Tel. 224, 996 


7 variable speed, 15 H.P., 480 v., 500/1500 R.P.M., with 
drum controller, never been used, £185, —3727, ELECTRICAL 


Review, 4, Ludgate Hill, London. 


ESTINGHOUSE, 24-u.P., 100-v., 1150 R.P.m. Motor, practi- 
cally new.—3728, ELECTRICAL REVIEW, 4, Ludgate Hill, 


London. 


34 -TON Electric Lorries : Chloride batteries, Brampton and 

Coventry chains, G.E.C. Motors, total capacity with chassis 
and Tody 9 ton, consumption per mile 1°5 units, 12 M.P.H., in good 
order, inspection invited, no reasonable offer refused, six only.— 
Industrial Electrical Engineering Co., 10, Southwark Bridge 
Road, 1. 3744 


-H.P. 400-volt, three-phase Motor, ‘all complete ; also several 
}-H.P. 230-volt D.c. Motors; a quantity of black Adhesive 
Tape at 2s. per lb.—Harry Moss, A.M.LE.E., 82, Leeds Road, 
Bradford. 949 


BUSINESSES FOR SALE, &c.—Continued. 


Advertisements are inserted under this heading at 1s. vd. per line, 


LECTKICAL Contractor's business for sale, in progressive 

4 East Coast town ; showroom, workshop, going concern, good 

vonnection ; fullest investigation invited. — 3743, ELEOTRIOAL 
REVIEW, 4, Ludgate Hill, London. 


ARTICLES WANTED. 


D.C. GENERATING PLANT. 


p.c. Generator about 175 Kw., 220-240 volts, direct 
coupled to high speed engine of first-class make. 

Switchboard for above with instruments complete. 

Two water-tube boilers (preferably Babcock), 180 Ib. per 
» ding 5,000 lb. of steam per hour each, also steam pipes for 
above. 

Give price of each item separately with age, maker’s name, 
and full details. ‘ 

Lyte & Browne, Consulting Engineers, Winchester House, 

C. 2. 1069 


BOROUGH OF BACUP. 
Blectricity Department. 
STEEL POLES. 


WW ANTED large quantity of stool. ¢, 90 f. long, for 
j street lighting purpeses. may be ob 
J. F. MURDOCH, 


50, Market Street, 
Bacup. 


5 YARDS of 660-volt, 7/18 S.W.G. twin, paper, lead, single 
wire armoured and served cable ; new, on drum ; £16, on 
rail.—Ofee, 12, Old Town, Whitehaven. 901 


10072: Motor, 525 volts, 550 revs., complete pulley, starter 


and rails; splendid condition, immediate delivery.— 
Sugdens, 1 Wakering |! Road, Barking. 3638 


11¢ -VOLT, p.c., portable Wolf Drill, 300 watts, £15, cost 
£26. 1°3-H.P. Motor, with starter, £25, new. High fre- 
quency Generator, £20. a, Norgrove Street, Balham. 3598 


900° -KW., compound-wound. Belliss & Morcom-Dick, Kerr 
steam-driven Generating Set, 450/550 volts, p.c. Can 
beseen running. Delivery about September.— Western Engineering 
Co., Swansea, 758 


“6 sq. in., paper-insulated and lead-covered low- 
) tension Cable.—Southern Electric Co., Ltd., 10, Bush 
Lane, Cannon Street, E.C. 4. 1062 


2 -KW. Steam Generating Set, 220 volts, p.c. ; built in 1915 
5 by James Howden and the Lancashire Dynamo Co, 
Aliso spare armature.—Apply to Edmundsons’ Electricity Corpora- 
tion. Ltd.. 11, Tothill Street, Westminster, _ 837 


350% .P., 500-volt, 500 R.P.M., compound wound, 3 bearing 
e Motor, by The Electrical Construction Co., Ltd., with 
control gear. £900,—The Phenix Electrical Co., Ltd., '32/36, 
Broomielaw, Glasgow. 700 


{. 4, /460 volt. D.C. Motors, shunt wound, 25 H.P. 500 revs., 
. 21 5 H.P. 650 revs., three 15 H.P. 870, 650, and 500 revs., 
1z4 H.P. 1000 revs., 10 H.P. 960 revs., 3 H.P. and 2 H.P. 1350 revs. 
Also 220 volt. D.c. shunt wound motors, 20 HP. 600 revs., 12 H.P. 
680 revs., 5 H.P. 350 revs., 2 H.P. and 1 H.P. 1500 revs. All in 
first-class running order.—Kobinson & Hands, Ltd., Barwick Street, 
Birmingham. 1042 


SCRAP METAL. 
Metals, Iron and Steel, Etc. 


ACTORIES and Obsolete Plant of any descriptien nite 
for dismantling. 
Best prices given. Terms, Spot Cash. 
All inquiries receive prompt attention. 
C. H. Wessrsr, 11, High Street, Stratford, E. 16. 
*Phone, Broadway 2463. Telegram, Scrapesque, oe 


WANTED, NEW OR SECOND-HAND. 


Ove 150/300-Kw., 440 volt, 3-phase, 50 periods, Alternator, 
direct coupled to H.S. Engine, steam 100/120 lb. pressure. 


Number 5/50-8.u.v., Totally Enclosed Motors, 440 volt, 3-. 


phase, 50 periods, or 500/550 v.p.c. 

One Motor Generator Set, 25/50-Kw., 550 volt, p.c. to 250 
volt, D.c. 

One Converter, 200/300-Kw., 500/550 volt, v.c. to 440 volt, 
3-phase, 50 periods. 

ey Two or Three-throw Pumps, 80/160 G.p.m., head 200/ 
350 ft 

3724, ELECTRICAL Review, 4, Ludgate Hill, London, E.C. 4. 


WANTED AT ONCE. 


One 30-H.p. Motor and Starting Gear, suitable for two- 
phase, 60 cycles, 200 volts supply. 

One 20-Kw. shunt wound Dynamo, 85 to 125 volts, with 
control panel for battery charging. 


1105, Execrrica, Review, 4, Ludgate Hill, London, E.C. 4. 


65 QO Drawn Wire Lamps, brand new. Voltages, 100, 115, 

200, 220, 250 ; wattages, 20 to 60. 500 and under, 
ls. 44d. each ; over 500, 1s, 4d. each ; over 1000, 1s, 34d. each ; 
taking the lot, 1s. 3d. each ; all nett prices. —3649, ELEOTRIOAL 
REVIEW, 4, Ludgate Hill, Lo London. 


BUSINESSES FOR SALE AND WANTED. 


BUSINESS FOR DISPOSAL. 


A POWER SUPPLY CO. in the North of Ireland (near 

Belfast) desires to dispose of the contracting side of its 
business. 

It is situated in a rapidly-growing town, and is well estab- 
lished, the reason for disposal being inability to give it the 
amount of attention required. 

There is no competition in the town, and every assistance 
will be given to an energetic man, to whom it offers a real 
opportunity. 

Particulars as to turnover, value of stock, &., cam be ob- 


tained from— 
C. B. BRANDON & OO. 
“115 


Chartered Accountants, 
Belfast. 


S ECOND-HAND Diesel Sets, 320 to 350-3.H.p., coupled to 
200-kw. Alternators, 400/500 volts, 3-phase, 50 volts. 
Must be in first-class workin order. 

Send full particulars — g age, make, price, &&., to 
1119, ExecrricaL Review, 4, Ludgate Hill, London, E.C. 4. 


ALTERNATORS WANTED FOR IMMEDIATE DELIVERY. 


WO 125/250-kw., 50 cycle, 3-phase, any voltage up to 
550. For belt driving. 
Also several 80/250-H.p., 400/440 volt, 50 cycle, 3-phase, slip- 
ring motors. With starting gear. 


862, ELzomgicaL Review, 4, Ludgate Hill, London, E.C. 4. 
WANTED IMMEDIATELY. 


Wwe immediately to hire wo Transformer, not 
less than 200 x.v.a., 50 period, 3,300/500 volts. 

Full particulars and terms to LancasHire Dynamo & Motor 

,» Trafford Park, Manchester. 927 


(Continued on next page.) 
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ARTICLES WANTED.— Continued. 


ARTICLES WANTED.—(Con/inued. 


Cheap prepaid Advertisements are inserted under this heading at the rate of 
9d. per word per insertion. 


TRADE RATE is. 9d. PER LINE. 
Box Number and Mtzcraicat Review address count as seven words, 


LEAROYD & SON, Bridge Works, Clapton, N.E.—Telephone : 

. Dalston 2278; Telegrams: “ Frangible, Lowclap, London,” 
buys for prompt cash every description of second-hand Generating 
Sets, Accumulators, Motors, old Arc Lamps, Meters, 
Cable Scrap Metals, Metallic Drosses, &c., &c, Inquiries solicited. 
Established over 50 years. 2601 


.C. and p.c. Motors (second-hand), any type, any condition, 
wanted for prompt cash.—A. Learoyd & Son, Bridge Works, 
Heatherley Street, Clapton. N.E. 2602 


LTERNATOR, 500 Kw., 3-phase, 440 volts, 50 cycles, direct 
coupled, suitable 100 1b. steam.—Halwains, Ltd., Bolton Street, 
Bury. 1074 


.C. Motor, 200 H.P., 460 volts, 500 R P.M., wanted immediately. 
State make, price and where to be seen.—1087, ELEOTRIOAL 
Review, 4, Ludgate Hill, London. 


ANTED, Gas Engine, in good condition, not under 30 HP. 

Also Dynamo, 220-volts., compound wound, not less than 

25 Kw.—Apply to Edwards & Co., 36, Orleans Road, Twickenham. 


ANTED immediately 3000 yea. of 39/14 single ‘Cable or its 
equivalent in a 1000 yd. length of 3-core Cable, also 3000 
yds. of 61/14 or its equivalent in a 1000 yds. length of 3-core 
Cable. 240 large insulators, 40 poles 15’ x6" dia. 
—dJ.F. Wake. Geneva Works. Darlington. 
ANTED in London district, three Lancashire Boilers = a 
working pressure of not less than 80 lbs.; dimensions 
30 ft. by about 7 ft.6in. Must not be more than 5 years old. 
Offers should state: maker's name, year of manufacture and 
where boilers can be seen.—Write Box 878, Potter's Advertising 
Agency. Imperial House. Kingsway. W.C.2. - 940 


ANTED, Motor Generator, 230/240 volts, D.c,, to 75 volts, 40 
amps.—John Stewart, Electric Lighting Station, Boyle. 3625 


ANTED, new or second-hand, 550-Kw., Oil-driven Generating 
Set, either direct-coupled or belt-driven, A.c., 2200 volts, 
3-phase, 50 periods. State full particulars, age, where seen, and 


IGHTING Set required about 2 Kw., not below 50 volts. 
Petterlite preferred, complete with battery, must be in new 
condition.—3640, ELEoTRIGAL Review. 4, Ludgate Hill, London. 


OTOR wanted, } H.P. or 1 H.P., 400 v., D.c.; also wanted, 

Manufacturer of Kerosene Engines, direct-coupled sets, 

60/70 volts, 60 amps. Quantity required for export. ne: M.. 
188, Rye Lane, 8.E. 15. 


OTOR, 2 H.P., 420 volts, 50 periods, three-phase, 720 R.P M.— 
Address offers to Buyer, Willys Overland Crossley, _ 
Heaton Chapel, Stockport. 


LD Electric Lamps wanted. Drawn tungsten wire-type 4 
No fancy shapes. Glass parts intact. Best prices given.— 
Harrison Trading Co., 847. Harrow Road, Willesden, NW. 10. 8449 


NE p.c. Shunt or Compound Wound, new or second-hand 
Dynawo, 220 volts., from 38 to 75 K.w. State make, speed, 

age and shaft centres. Also one 10 HP. 220 volt, Series Wound 
Motor.—Robinson & Hands, Ltd., Barwick Street, Birmingham. 
___1041 


( pre (\NE_ 10/20-n. p., 400-volt, 1-phase, 50-period Motor. —Winder, 
Belgrave Electrical Works, Leeds. 1088 


CO* 12/15-H.P., 500-volt D.c., Shunt or Compound-wound Motor, 

1050/1150 r.p.m. Submit sketch showing height from base 
to centre of shaft and plan of base showing distance out to end of 
shaft.—Western Engineering Co.. Swansea. 840 


NE 50-H.P. 3-phase, 400-volt, 50 period slip ring Motor and 
Starter, also slide rails and pulley.—State condition, make 
and price to A. G. Bullen & Co., Blackfriar Street, Carlisle. _ 3641 


TINUM Scrap wanted for spot cash. We purchase Platinum 

and give the highest market price. Call and be convinced 
before selling elsewhere. Parcels by post, prompt cash per return, 
The original firm.—The Depét, 156, Charing Cross Road, London, 
W. _ Established 1850. 3696 


) EQUIRED ‘at once, second-hand or new, 25/35 H.P., D.o., shunt 
Motor, 440/460 volts, not exceeding 500 R.P.M me E. Dent, 
A.M.LE.E.. Russell Street Nelson. 1064 


EQUIRED immediately, second-hand Bliss Press No. 3}. 
Double-action or similar capacity by other makers. Must 

be in unquestionably good condition.—Letters to Sterling Tele- 
phone and Electric Co.. Ltd . Dagenham. Essex. _ 3652 


WO direct - current, compound - wound, open-type, 220-volt 
Machines, for use as 400-B.H.P. motors, at 500 R.P.M. (300-KWw. 
dynamos would convert).—T. Hood & Co., Ltd., 7, St. Stephen's 
Avenue, Bristol. 950 


ANTED, a 20-H.P. a 10-H: Motor, 210 volts, 90 cycles, 
single-phase, — pulley, slide rail and starter. —Write 
120, Pratt Street, N.W. 1 913 


ANTED, an Electric Crane, new or srcond- hand, to lift 7 
tons ; power, 220 volts, D.c.; span 43’ 3’, State price and 

how soon you could deliver.—Address R. S., Birchall's Adver- 
tising Offices, Liverpool. 3674 


ANTED, at once, all sizes of new D.C.C. o. Copper wires, from 

11/19 'S.W.G. inclusive. Also 24/42 S.W.G. all coverings, 

Small quantities or complete large stocks purchased tor — 
cash.— Western Engineering Oo., Swansea. 


direct-current Dynamo giving approximately 600 
amperes 80 volts, preferably compound wound for 
direct coupling to existing 80-H.P., 970 R.P.M. motor, for use as 
welding generator:—Apply Thwaitea Brothers, Ltd.. Rradford 1029 


ANTED, either new or good second-hand, 220-volt, p.c., Motor 

15 H.P., either series or compound wound, 500/1000 R.P.M., 

with or without revers'ng controller and constant rated resistance. 
—Weasatern Engineering Co., Swansea. 9360 
ANTED, Electrical Sets, all sizes, boilers, accumulators 
dynamos, motors, &c.; also scrap cable and metals, 
Complete plants purchased.— Williams & Sons, 37, Queen Victoria 
Street, London, E.C. 4. Telephones : 3938 City and 834 Hop. 8574 


ANTED, Ellisons enclosed pedestal oil Circuit-breaker with 
no-volt and overload releases. aa pole for 200 amps., 

440 volts., 50 cycles.—Write, stating full particulars, Box, 1234, 
1054 


Willings, 125, Strand, W.O. 2. 


lowest price.— 3642. Rreerrioat REVIEW. 4. Ludgate Hill. London. 


ANTED, Plating Dynamo in good running order. Output 
not less than 10 volts 500 amperes.—Capper Pass & Son, 
Ltd., Bedminster Smelting Works, Bristol. 1086 


ANTED, second-hand Electric Motor tog give approximately 

150 B.H.P. and suitable for 500-volt, 3-phase, 50-cycle 
cirouit.—Particulars and price to R. Silcock & Sons, 56, Great 
Howard Street. Liverpool. 921 


ANTED, steam Generating Set, 60/100 Kw., 220 volts, p.c., 
150 lbs, steam pressure.—Full particulars to H. K. Benson, 
Consulting Engineer. 63. . Wind Street. Swansea. 3682 


ANTED, Turbo-Generator (mixed or low pressure), 550 volts 

D.c., any power 250 to 700 Kw., complete with condenser. 

Please quote make of turbine, generator and condenser, date of 
manufacture, condition, send print and full particulars.—Edwards 
and Shaw, Consulting Engineers, 105, Colmore Row, Birmingham. 
1020 


WANTED, very ‘large quantities Porcelain Cleats long 
with double grooves \’’.—Prices with samples to Frank 
Kent. Carlton House, Regent Street, 8. W. 1. 1039 


ANTED, }-H.P. Motor, 220 volts, 1000 k.p.M.—Napier and 
Wheeldon, Walliker Street. Hull. 3699 


ANTED, 5-8.P., 230/240 volts, D.c. shunt Motor, with starter. 
John Stewart, Electric Lighting Station, Boyle. 3624 
ANTED, 80-H.P. Rotary Converter, A.c. 500 volts, 3-phase, 


60 periods, to D.c. 220 volts, compound wound if possible. 
—1036, Review. 4, Ludgate Hill. London 


ANTED, 100-v., D.c. Generator, . 45/50-kilowatt ; 55 yards 
37/12, or equivalent, V.I.R. or V.B. Cable.—Barnett and 
Soans, Kettering. 3683 


ANTED, 250-xw. Steam driven Generating Set, consisting of 
Vertical Inverted, Enclosed High-speed Compound Steam 
Engine, direct coupled to three-phase Alternator, 550 volts, 
50 cycles.—Western Engineering Company, Swansea. 7861 


ANTED, 750/800-kw. Steam Generating Set, coupled to a p.c 
Generator of about 800-KW. at 240/250 volts., steam pressure 

125 lbs. To be suitable for working to Condenser or as a back 
pressure engine with 20 to 25 lbs. back pressure._,Thames Paper 
Uo.. Ltd., Thames Mills.” Purfleet, Essex. 1051 


Rotor Starter, complete, A.E.G., single-phase, 200 v., 
*) 50 periods, a.c.—Reeves, printer, Caledonian Road, London, 
3755 


l /30 K.v.A. . Rotary Converter, . A.C. side 350 volts, 40/50 fre- 
quency ; D.C. side, 500 volts.—829, ELECTRIOAL REVIEW, 
4. Ludgate Hill, London. 


1 /30 K.v.A. single-phase Alternator, 350/400 volts, 50 fre- 
quency, complete with exciter.—828, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


MISCELLANEOUS. 


Advertisements are inserted under this heading at Is, 9d. per line, 


RE you wanting commutators’ We make all sizes up to 6” 
brush surface. Quick delivery. Commutators for automobile 
lighting and starting sets a speciality.—Watliff Co., 38, Webb's 

Road, Battersea, S.W. 11. 3644. 


AYLESS and Potter, Gladstone Mews, Wood Green, N. 22, 
require additional machine and fitting work for all kinds of 

electrical apparatus. Repetition or repairs. Enquiries solicited. 
934 


LECTRICIANS wanted to send 1s. for 12 different diagrams 
of connections of motors. A.c. and D.c., with starters and 
controllers.—Cooper, Teeswold, Redcar. 3531 


IRST-CLASS Firm specialising in Insulating Materials, with 
spare factory accommodation, desires to get into touch with 
manufacturers of a really good compound for moulding into 
articles to customers’ specifications.—1053, ELECTRICAL REVIEW, 
4, Ludgate Hill. London. 


(Continued on next page.) 
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MISCELLANEOUS.—Continuea. 


OFFICIAL NOTICES.—/ Continued.) 


IRM who are manufacturing high-class Electrical Accessories, 

and at present doing a large and increasing trade with all 
the leading houses, require additional working capital to develop 
and execute present orders, or would consider amalgamation with 
a firm.—1106, ELECTRICAL Review, 4, Ludgate Hill, 
London. 


pp work wanted, electrical repetition parts, press tool mak- 
. ing, scientific and electrical instrument repairs. first-class 


4, Ludgate Hill, 


workmanship, — 3478, ELECTRICAL REVIEW, 


EAD This.—If you want to push the sale of anything 
‘ Electrical, Mechanical or Motor Specialities, We are pre- 
pared to exhibit (in motion if necessary) anything new, novel 
or useful, in our spacious window and showrooms, in the heart 
of the West End, free of charge; strictly commission basis.— 
Hoad & Co., Electrical and Mechanical Engineers and Ignition 
Specialists, 36, St. Martin’s Court, Charing Cross Road. ‘Phone: 
Gerrard 4110. 3687 


ANTED, purchase Price Lists and particulars from manu- 
facturers interested in the reconstruction of old metal 
filament lamps.—3534, ELgotrioaL Review, Ludgate Hill, London. 


w= manufacturers able to supply very small Motor Genera- 
tors and Rotary Converters, please communicate with Box 
3714, ELEoTRIOAL Review, 4, Ludgate Hill, London. 


PERSONAL. 


R. R. MILLETT has been recently appointed by The Electric 
Construction Co., Ltd., Wolverhampton, as their sole 
Lancashire and Yorkshire Agent. Offices : 30, Cross Street, Man- 
chester. Tel. No. : 7772 City. 1067 


NOTICES RELATING TO PATENTS. 
Latest time for receiving, 5 p.m. Wednesday. 


John E. Raworth & Moss, 


5, Vietoria Street, 
. WESTMINSTER. S.W.1. Chartered Patent Agents. 


EAD Hoad & Co.'s offer, under Miscellaneous, if you want sales 
pushed. 3689 


OFFICIAL NOTICES. 
Latest time for receiving, 5 p.m. Wednesday. 


COUNTY BOROUGH OF DARLINGTON. 


Turbo-Alternator and Condensing Plant. 


HE DARLINGTON CORPORATION is prepared to re- 
ceive Tenders for the supply and erection of :— 

(1) 5,000-kw. Turbo-alternator. 

(2) Surface Condensing Plant. 

Copies of the Specifications and Conditions may be obtained 
on application to the Borough Electrical Engineer, Electricity 
Works, Haughton Road, Darlington. 

Sealed Tenders, endorsed ‘‘ Tenders for Electrical Plant,” 
to be delivered to thé undersigned not later than JuLy 16th, 
1920. 


H. G. STEAVENSON, 


COMMONWEALTH OF AUSTRALIA. 


Postmaster-General’s Department. 


¥ BNDERS are invited up to Avaust 2nd and 5th, 1920, re- 
tively for the supply and delivery to the Postmaster 
General's Department, State a New South Wales, - 
Aluminium Sheet, Brass Rod, &c., as per Schedule 769, an 
{> Platinum Wire, Gold and Silver Wire, &c., as per Schedule 


i Tender Forms, &c., can be obtained at the High Commis- 
sioner’s Office, Room’ 406, Australia House, Strand, W.C. 2. 


GEO. H. WISE, 
Postmaster 


COMMONWEALTH OF AUSTRALIA, 


Postmaster-General’s Department. 


ENDERS are invited up to AuGust 3rd, 1920, for the 
supply, delivery, and erection at the Telegraph Office, 
Perth, Western Australia, of 326 Accumulators, in accordance 
with Schedule W.A.668. 


Tender Forms, &c., may be obtained at the Office of the 
—_ woe for Australia, Room 406, Australia House, 


GEO. H. WISH, 
Postmaster General. 


EDUCATIONAL NOTICES. 


Latest time for receiving, 5 p.m. Wednesday. 


CORRESPONDENCE TUITION for 


A.M.1.E.E., A.M.1.C.E., A.M.1.M.E., 


City and Guilds Exams., Matriculation, B.Sc. etc. 


Our Eleven Years’ Records represent Hundreds of Suecesses, 
INDIVIDUALISED COACHING. — PERSONAL ENQuiRy INVITED, 


Approved by Ministry of Labour. 
Department, 


Effective Postal Training in MATHEMATIOS and the many 
branches of 
ELECTRICAL, MECHANICAL & CIVIL ENGINEERING, 
and for the above-mentioned Professional Haaminations—among 
others—has for many years been err Unicereity Engineering 
College (Regent's Park, London, N.W.1 


The new “U.E.C.” PROSPECTUS No. 8, together with 
expert advice and professional guidance will be sent FREE to each 
bona fide enquirer who will write explaining his needs (or stating 
the subjects which interest him) to :— 
SECRETARY'S DEPARTMENT (Desk A), 
UNIVERSITY ENGINEERING COLLEGE, 


7 Clerk Westgate-on-Sea, Kent. 3593 
Town Clerk’s Office, Moderate Fees. Elastic Payments, Guaranteed Proficiency. 
Darlington. GET PROS. No.8 and SECURE PROFESSIONAL ADVANCEMENT NOW ! 
June 22nd, 1920. 1117 


CITY AND COUNTY OF KINGSTON-UPON-HULL. 


Electricity Department. 


CONTRACT 85.—One 3-Motor Electrically Operated Overhead 
* Travelling Crane. 


T HE ELECTRICITY COMMITTEE of the Hull Corpora- 

tion are prepared to receive Tenders for the supply, 
erection, and setting to work of the Plant comprised in the 
above Contract. 

Forms of Tender and Specification may be obtained by 
wig the sum of Two Guineas with the City Treasurer, 
ys Milner, Esq., Guildhall, Hull, for each copy required, 
ae ‘deposit being returnable on rece ipt of a bona-fide tender. 

Tenders, endorsed ‘‘ Orane,’’ are to be addressed and de- 
livered under seal to the Chairman of the Electricity Com- 
mittee, Guildhall, Hull, by not later than noon on Monpay, 
JULY 12th, 1920 

The Corporation do not bind themselves to accept the lowest 
or any Tender. 

Any further information can be obtained from the under- 


H. BELL, 
Ctty Electrical Engineer. 
Electricity Works, 
Sculecoates Lane, Aull. 
June 22nd, 1920. 1098 


F. WIGGINS & SONS. 
FOR INSULATION. 


Mi CA Largest Stock in the World. 


102, 103 & 104, Minories, LONDON, E.1. 


Telephone: Avenue 2248 | 


HOOPER’S 


Telegraph & India-Rubber Works, Ld. 


5, DRAPERS' GONS., LONDON, E.6.2.) MILLWALL DOCKS, 
(Established 1860. ) LONDON, E.14. 


PURE TAPE HOOPER’S Vulcanised India-Rubber 
AND STRIP, 
&c., &c., durability has been proved. 


Telegrams: LINEAR, London. Teleph t Landon Wal! 401. 
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TRANSFORMERS 


BRANCH OFFICES. 


Bigminouam 
Newcastie 
GLasoow 
Livexpoor 
Mancuester 
Suerriecp 
Canpiry 


OUR factory has been extended and 
our Works Staff increased. and in 
view of these facilities we @an supply 
ou with any transformers, up to 
.W.. which you require, in the shortest 
time. Besides the types illustrated we 
manufacture special apparatus, such as 
portable Cable Testing Transformers 
in “safety” cases. Whatever your 
requirements ask us to quote. 


Write for our Transformer List. 
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THE BEST BRAINS 


CONTRIBUTORS. 
FRANE. J. J. HAWKINS, 


‘JOHNSTON, 

R. D. ARCHIBALD, 

TARE AT YOUR SERVICE) 

Ww 

w. ALFRED CAMPION. 

W. MARDEN. FRANK AYTON. 

S. J, SMITH, T. HETHERINGTON. 

HENRY McEWEN. x 

R. B. MITCHELL. M.I.Mech.E. 


Electrical Engineering, 


Edited by Prof. MAGNUS MACLEAN, M.A., D.Sc. 


those engaged in or connected with 
in their profession. 


Each of these experts writes on the subject on which he is a recognised authority. The 


articles are written in plain lan 


THIS IS AN 
ENTIRELY NEW 
WORK. 

IT 1S FULLY UP- 
TO-DATE. 


IT IS A NECES- 
SARY PART OF 
THE EQUIPMENT 
OF ALL _INTER- 
ESTED IN ELEC- 
TRICITY, 
WHETHER IN ITS 
PRODUCTION OR 
IN ITS PRACTICAL 
APPLICATION. 

. IT IS PROFUSELY 
ILLUSTRATED 
WITH DIAGRAMN- 
MATIC DRAWINGS 
AND REPRO- 
DUCTIONS OF 
PHOTOGRAPHS. 


BOOKLET 
FREE. 


The entire work can 
be supplied on the 
Gresham: System of 
Easy Payments, full 


particulars of which, 
together with a FREE 
BOOKLET, will be sent 
on receipt of the 
attached coupon with 
name and address 
filled in. 


The following selection from the LIST OF CONTENTS will give some idea as to the 


scope of the work :— 


Electric Current and its Effects. 


Resistance and its Measurement. 


Magnetic Measurements. 
Polyphase Circuits. 


Examples of Modern Generators. 


Synchronising and Parallel Running. 


Turbo-Alternators. 


Speed-control of Direct-current Motors. 


Rotary Converters. 
Static Transformers. 
Use of Storage Batteries. 


Propulsion and Lighting of Vehicles. 


Switches and Switchgear. 


Examples of Low- and High-tension 


Switchboards. 


Earthing and Bonding of Metal-Sheathed 


Cables. 
The Location of Faults. 
Electric Traction on Railways. 


Electrical Appliances in use on Railways. 
Operation of Points and Signals by Power. 


Electric Vehicles. 
Steam Boilers. 


Steam Engines and other Prime Movers. 


Condensing and Auxiliary Plant. 


These names give the best guarantee of the real PRACTICAL value of this work to all 
Electrical Engineering who wish to make progress 


guage. In a word, this is the best of all electrical text-books ; it is 
a PRACTICAL book written by PRACTICAL men for PRACTICAL men. 


Electrochemistry. 

Electrometallurgy. 

Telegraphy. 

Quadruplex System. 

Radio-Telegraphy. 

Telephony. 

Automatic Systems. 

Electricity in Mining. 

Electric Cranes. 

High-pressure Transmission of Electrical 
Energy. 

Generating and Transmission Pressures. 


Victoria Falls & Transvaal Power Company. 


Automatic Protective Systems. 
Pressure Regulation. 


The Thury Transmission System of Con- 


tinuous Current. 
Electric Lighting and Wiring. 
System of Erecting and Protecting Cables. 
Photometry of Arc Lamps. 
Arc Lamps with Wasting Electrodes. 
Comparative Lamp Characteristics, and 
Life Tests. 
Dynamics of Electric Traction. 
General Layout of a Tramway System. 
Rolling Stock of Equipments. 


Cut through the dotted line and paste the entire portion on the FRONT of a 
c post-card. No other communication is necessary. 
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To the 
GRESHAM PUBLISHING CO., Ltd. 
66, CHANDOS STREET, 
STRAND, 
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Jun 

CONTRIBUTORS. 
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COMMERCIAL ELECTRICAL ACCESSORIES 


9, Diana Place, Euston Road, 
London, N.W. 1. 


SPECIAL OFFER! 


CLOSE 


Large Quantity in Stock 
for Immediate Delivery. 


Send Us Your Enquiries. 
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A High-grade 
Switch at a Competitive Price. 


The 5-amp. switch shown is an ex- 
ceedingly fine one; equal in every 
respect to the best on the market, 
but lower in price. All parts are of 
substantial construction and de- — 
signed with the object of giving last- 
ing service. It is a switch-which will 
commend itself to all interested 
in high- grade installations. 


We can quote keen prices, especially for 
quantities, and will be glad to send a 
sample for inspection. Ask us to do so. 


‘Z’ ELECTRIC MFG. Co., Ltd., 


General Suppli 


SOUTHFIELDS, - 


LONDON, S.W, 18, 


EXHAUST 
FANS 


OF 
ALL TYPES 


FOR 


ALL CONDITIONS 


OF 


SERVICE. 


Write for Particulars and Prices. 


S. G. LEACH & CO., LTD., 


Electrical Engineers and Manufacturers, 


26—30, Artillery Lane, LONDON, E.C. 2. 


(June 25, 1990, 


EBONITE 
TONS 


of SHEET, ROD and TUBING in London Stock, in various Qualities 
and numerous Sizes. EBONITE-VULCANITE owing to its 
special nature, cam only be made successfully after many years of 
experience, 

We have been manufacturing this material for nearly 70 years. 


i Manufacturers of EVERYTHING that can be made in EBONITE. | 


AMERICAN HARD RUBBER CO. 


(BRITAIN), LIMITED, 


“Eboniseth, London.” 13a, FORE STREET, 
LONDON, E.c. 2. 


Central 12754. 
mE 


—_— 


“ CRESSALL” 
WATER BOILERS. 


Constreeted of heavy gauge sheet copper, highly 
nickel-plated, and provided with lips, as illustrated. 


List No. Capacity. Loaaing. 
506 

507 

508 

5u9 

IMMEDIATE DELIVERY FROM STOCK. 


Guaranteed for Write to-day for 
~~ 42 months. List Ne. 1920. 


ELECTRIC CANDLE 
LAMPS. 


All Standard Voltages 
FROM STOCK. 


SEND US YOUR ENQUIRIES FOR SPECIAL LAMPS. 


BRITISH ELECTRIC LAMPS, Ld. 


173, Hartfield Road, 
S.w.19. 


"Phone : 861 Wimbledon. 
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House Service House Service Fuse Boxes. House Service Demand Indicator. 


The output of Reason Meters is now FIVE TIMES the Pre-War 
Output, and is growing every month. This has certainly not been 
due to our enterprise, and we can only attribute it to the merits of 
the Meter. Some of these Merits are :— 


(1.) Permanent accuracy over its whole range at all loads. 


(2.) Only one size of meter necessary for nearly all instal- 
lations, and consequently only a small stock required. 


(3.) Costs practically nothing to maintain, and is unaffected 
by short circuits and reversed current. 


Delivery from Stock of most sizes. 


THE ONLY METER GUARANTEED FOR FIVE YEARS. 


BRIGHTON. 


Telephone: P.O. 336, 


THE REASON MFG. CO., LTD. 


Telegrams: Reason, Brighton. 
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The effect of good lighting ' 


The hundreds of large factories: which have in the last few 
years been equipped with Mazda Half-Watt type lamps, 
and B.T.H. reflectors and fittings bear indisputable 
testimony to the beneficial influence of good lighting. 
Every process and department responds to this influence. 
Output is increased because the 
workers are able to see more 
clearly and to work with greater 
speed, Spoilage is diminished— 
risk of accidents is lessened— 
supervision is easier and pro- 
‘duction costs are reduced. 


: Lighting Advice Free. Ma Da Made 3 
The British Thomson-Houston Co Ltd See” Rugsy 
Mazda House, 77, Upper Thames Street, London, E.C.4 nn x 
Works: Rugby Branches in all large towns 


Our Specialities. 


Drawing Office Printing Machines. 
Cooper Hewitt Lamps for Works Lighting. 
Ultra-Violet Equipment for Medical Work. 


Rectifiers for Battery Charging, Operating 
Cinema Arcs, &c. 


Lighting Equipment for Cinemas and Portrait 


| 
| 


30-Ampere 
Rectifier Panel. Studios. 


80, York Road, King’s Cross, N./. 


TELEGRAMS - “ HEWITTIC, KINCROSS, LONDON.” 
TELEPHONE - - NORTH 624 & 625. 
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For every Switchboard need the highly specialised 
engineering shops of J. T. Lowke & SONs are at 
your service. Switchgear of standard patterns can 
be supplied from stock, or any patterns at short 
notice and competitive prices. 
Illustration shows one of our standard pattern 
switchboards. Panels are of slate or our Special 
Composition. Instruments are of sound design 
and guaranteed accurate. All materials and work- 
manship are of highest grade. 


LET US HAVE YOUR ENQUIRIES 


: for Switchboards, singly or in quantities. 
F Wealso make Complete Electric Lighting Plant and 
Electric Pumping Plant, and undertake installations 
or supply any items of equipment. 
. - Write for Estimate or Suggesti 


J. T. LOWKE & SONS, Central Works, NORTHAMPTON. 


EXPERIMENTAL 
SWITCHBOARDS 


TO ANY SPECIFICATION. 


ISENTHAL & CO., LTD., 


Contractors to the Admiralty, War Office, India 
Office, Colonial Office, Postmaster-General, &c. 


Denzil Works, Willesden, London, N.W. 10. 


CALLENDER 
CABLES 


SIMPLEX TALKS No. 7. 


TO THE ENGINEER WHO TAKES A 
PRIDE IN HIS WORK. 


ABOUR costs are high, and may go 
L higher. So much the greater impor- 
tance, that when labour is used it 

shall be used to the greatest advantage. 


In all electrical installations, it is vital 
that the conductors shall be absolutely 
reliable. Testing for faults is a tedious 
‘~process, costly in labour, and often 
unsatisfactory in results. That is why 
SIMPLEX CONDUITS were invented, 
so that there should be no faults. That 
is also why we recommend and sell 
CALLENDER CABLES. 


The use of the finest procurable cables 
and cable protectors may mean a slightly 
higher material cost; but always means a 


- lower labour cost ; the former known and 


to be allowed for, the Jatter unknown and 
incalculable. 

Why run risks? Use CALLENDER 
CABLES in conjunction with SIM- 
PLEX CONDUITS, FITTINGS and 
ACCESSORIES, and make certain of 
a perfect job at lowest Jabour cost, pro- 
bably at lower total cost than with any 
other material. 


The resultant job is one to be proud of. 
STOCKS AT ALL SIMPLEX BRANCHES. 


SIMPLEX 


HEAD OFFICE AND WORKS: 
GARRISON LANE, BIRMINGHAM. 


LONDON: 113-17, CHARING CROSS ROAD, W.C. 


MANCHESTER 16, Corporation St. LIVERPOOL - 96, Whitechapel. 
GLASGOW - 72a. Waterloo St, LEEDS - - 6, White Horse St, 
NEWCASTLE - 61, High Bridge. SWANSES - 5. College Street. 
BRISTOL ~- 10-11, Denmark St » CARDIFF -4, Westgate St. 
NOTTINGHAM H, M. Davies, Repre- SHEFFIELD - 281-3, Attercliffe 
sentative. Common. 
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LITTLE 


ELECTRIC 


Increased Production In 

, many .shops is essentially a 
matter of uninterrupted tool 
service. 


-- 


Your Electric Drills or Grinders, 
for instance, must be fast and 
continually fit; they must have 
staying powes. 


— — 


THE CONSOLIDATED PNEUMATIC TOOL CO., LTD. 


EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W.1. 


Teleg. Add.: “Caulking,’”’ Picey, London, 


Main Works: FRASERBURGH, SCOTLAND. 


Telep. No.: Gerrard 9215 (3 lines). 


MATERIALS 


PRESSPAN-& JNSULATING-MATERIALWORKS FOR THE ELECTRICAL BRANCH 


We make 


WATER TURBINES 


to suit any conditions. 


CENTRIFUGAL PUMPS for all duties. 


Widie for 


GILBERT GILKES & CO., L™-- Kendal. 


W. MACKIE & CO., 


Electrical & Mechanical Engineers, 


129, 131, 133, 


OF 
DYNAMOS & MOTORS, 
ano WIRELESS COMPONENTS. 


An Btficient Statf tor Breakdowas. 


“ST. 


TOOLS. 
| 
\\ 
MANUFACTURERS 
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O LORIVAL is the name of the new British O 


insulating material. It is vastly superior 

to anything else on the market. A perfect 

insulator of great mechanical strength, you 

can machine it with the greatest ease, and 

it is moulded with accuracy. Rod and sheet 

now in stock. Write for particulars or call 
and see samples. 


Head Office : 
LORIVAL MANUFACTURING CO., 


LORIVAL 


YOUR POINT OF VIEW 1S THE POINT THAT MATTERS T0 YOU! ! 


YOU WANT THE BEST; THEREFORE USE 


HART ACCUMULATORS 


FOR MOTOR CAR STARTING AND LIGHTING. 


MAXIMUM 
POWER. 


IMMEDIATE 

DELIVERIES 
FROM 
STOCK. 


EXTERIOR VIEW. INTERIOR VIEW. 
In addition to many other sizes, we hold a Stock of the following batteries :— 


TYPE. | OVERALL DIMENSIONS. 


6 Volt, MSL 11 15 High. 
” 18 ” ” ” 


105 ” 
45 
60 154" 
15 174” 


“STARTER” BATTERIES FOR ALMOST EVERY MAKE OF AMERICAN CAR. COMPLETE LIST on APPLICATION. 


HART ACCUMULATOR Go. Lo., stratroro, 


” 5 
12 7 
’ 9 
l 
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EDISWAN 
COOKING APPARATUS 


il 


-A GOOD SELLING LINE FOR THE 
SUMMER MONTHS. 


is easily and effectively solved 
if Ediswan Electric Cooking 
Apparatus be used. 


Ses Summer Cooking problem 


A complete range of all Domestic 
Cooking Utensils is made and large 
stocks are held ready for Immediate 
Delivery. 


Boiling Rings, Kettles, Hot Water Jugs, 
Toasters, Saucepans, Porringers, Egg 
Boilers, Grillers, Complete Cookers, &c. 


THE 


EDISON SWAN ELECTRIC CO., 
LIMITED, 


PONDER’S END, MIDDLESEX. 


123/5, Queen Victoria Street, E.C.4. 71, Victoria Street, S.W. 1 
BRANCHES : 
Dundee. Manchester. 
Glasgow. Middlesbrough. 
Hall. Newcastle- on-Tyne. 
Leeds. Nottingham. 


Leicester. Southampton. 
Liverpool. Sheffield. 


Swansea. 


=> 
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FIXING FRAMES 


ARE INDISPENSABLE 
TO ALL ENGINEERS. 


> 
> 


Consists of two Slotted Channelled Bars, 
which fix direct to the wall, across these 


bars can be mounted any number of e MY 
slotted channelled bars, the whole form- § a 
ing a most simple frame for holding = <m 
Electric Switches, Motor Starters, Meters, c 0 5 N 
Machines, Letters, &c. fin 
PRICES: 5 
No. 31, 18 in. x 12in. G/= Net. 
32. 27in.x18in. ... 
32B. Spare bars. Ble ,, 
< ra 


CAN ALSO BE SUPPLIED IN MILD STEEL BARS UP TO 9 FEET LENGTHS IN FLAT, 
ANGLE OR CHANNEL SECTION, 


ALL DRILLING, TAPPING, FORGING AND FITTING ABOLISHED. 


Write WELCO PATENTS, 150 Alma Street, BIRMINGHAM. 50!e Makers & Patentees. 


USED FOR 


OTHER S1zEs From 3” TO §”. 
Send for List and Full Particulars. 


ROSS COURTNEY 


ASHBROOK WORKS, LONDON, WN. 


— 
WIRE TAPE 
(Type Bo,) 
— For — 

This Machine welds chain links, sing. buckles, &c., at the ELECTRIC HEATING DEVICES, 
rage pect apn of the am so that the weld is ELECTRIC RESISTANCE UNITS, 
almost invisible when leaving the machine. | and ALL NICKEL ALLOY REQUIREMENTS. 
In competition with hand forging this machine actually PURE NICKEL, 
saves NICKEL-CHROMIUM, 

75% to 86% NICKEL-MANGANESE, ONEL 
in production costs. NICKEL-COPPER, ETAL 
ghee _—_ samples and we will show you what we can ——— 

MANUFACTURERS OF M.P. WELDERS. 
M AR THE ELECTRICAL ALLOY COMPANY, 
RYAT & PLACE, . Mills: Morristown, New Jersey, US.A. . 
28, Hatton Garden, London, E.C.1. CHANCERY LAME wc. 
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THE FLUXITE 
SOLDERING SET 


contains a special ‘‘small- 
space” Soldering tron witn 
non-heating metal handle, 
aPocket Blow Lamp, Solder, 
full instructions, &c., and 


FLUXITE 


—THE PASTE FLUX THAT 


SIMPLIFIES SOLDERING 
SAMPLE SET 10/6. 


Fluxite can be had of all Ironmongers, in Tins, 8d., 1/4 & 2/8. 


FLUXITE, LTD., Stemonpsey. 


DESK FANS “sx. 


12 im., 16 in. nm STOCK. 


PURIT SPECIALTIES, LTD., 


ELECTRIC CABINET WORKS, 


RAILWAY STREET, BILSTON. 
(Proprietors: JA MES POULTON & SON.) 


Electric Bell Boxes Fuse, Indicator, Battery Cases and General 
Woodwork made to requirements. 


CHAIN 


DRIVING 


IS BOOMING. 


WESTINGHOUSE - MORSE 


(ROCKER-JOINT) 


CHAIN 


ensure that all the advantages which chain 


DRIVES 


driving should give are really secured. 


IN 


ALL SIZES 


1/4 H.P. — to — 5000 ELP. 


N B.--Send for our NEW DESCRIPTIVE MATTER now 
while the subject is in mind. Ycu will then have it to 
hand when required. 


TELE 


OSG 


NORTHERN DISTRICT OFFICF : 
STANDARD BUILDINGS, CITY SQUARE, LEEDS. 


LONDON REPRESENTATIVES: 


o> 


MAIOSAIC 


x 


YO 


BEDBROOK & SEDDON, 39, Victoria St., WESTMINSTER, S.W.1. 


HAVE YOU OUR LATEST CATALOGUE ? 


BETTERWAY 


SPECIALITIES. 


r=) £1 6s. 8d. 
Your WHOLESALER 
3 be can supply this Fitting for £1 6s. 8d., 
complete as illustrated, with 
S1Lk FLOUNCE, 


If you would 


SILK LINED, 


BEAD TRIMMED, 


in Light Red, Dark Red, Rose, Green, 

Gold or Blue. 

OXIDISED SATIN BrRAss 

OR ANTIQUE Brass FINISH. 
3 ft. over all. 

like a Sample send 

41 6s. 8d., and mention the name of 


your Merchant. 


ILLUSTRATED CATALOGUE ON REQUEST. 


SOLE MANUFACTURERS : 


EXCELSIOR SHADE CO., (dept. 


1, Hound’s Gate, 


NOTTINGHAM. 


> 
5 
© THE ; 
CHAIN COMPANY. LTD. 
< LETCHWORTH. 
HERTS. 
| 
70. of BIE 
7 
NY, 
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There are no “extras” to a 
BROOK gquotation—the price 
quoted is fixed for 7 days, and 
you can safely base all your calcula- 
tions upon it. 


E. BROOK, 


EMPRESS WORKS, 


A.C. only. 


BROOK’S DRIP PROOF MOTOR. 


MANCHESTER: LONDON : LEEDS: 


54, CORPORATION ST. 11, QUEEN VICTORIA ST., E.C. 4. 49, BASINGHALL ST 
Telephone: CENTRAL 6264. telephone :—CITY 4468. Telegrams: ‘ Phasebroo, Phone, London.” Telephone: LEEDS 23396. 
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THE BEST TEST. 


The Trade Mark known 


Every Home 


A FEW 


‘UNIVERSAL 


LABOUR SAVING APPLIANCES 


women 10% advance 


“UNIVERSAL” FACTORS 


CAN SUPPLY FROM . 


STOCK. 


E 902,—Iron. 
4 lb—£1 2 6 
5 lb—£1 2 6 
6 lb—£1 3 3 


ADVERTISING FOLDERS, SHOWCARDS, 


&e., 


IN PRODUCTION. 


E 966.—6-cup size Percolator. 


Sole Agents: E 964.—4-cup 


L. G. HAWKINS & CO. 
114/116, CHARING CROSS ROAD, LONDON, W.C 


FACTORS : 


Manchester: 
BAXENDALE & & CO. | Ltd. Miller Street. 


Liverpool: 
BAXENDALE BROS., Ltd. 29, Harrington Street. 


Hull: 
T. BEADLE & CO. Ltd.- - 3, Castle Street. 


Newcastle : 
E 946.—Toaster. £17 6. BRITISH ELECTRIC AND 
oo co. - 2, St. Nicholas Buildings. 
ow : 
CEEOCH & CO., Lid. - - 28, West Campbell St. 


Edinburgh 
BAXENDALE & CO., Ltd. - St. Andrew Square. 


Leeds: ~ 
JOHN; RUSSELL & CO., Ltd. 15, Wellington Street. 


BROMPTON & 254/260, Earl’s Court 
ACCESSORIES CO. - Road, S.W. @, 


A. EMANUEL & SONS, Ltd. - Manchester Sq., W. 1. 


ELECTRICAL SUPPLIES!.CO., 233, Tottenham -!Court 
E 9841.—4-Heat Range. © 2. E 945,—Toaster. £1 10 9. 


a 
| 
5 E 9688.—3-Heat Regulation Range. 
Se ELECTRIC All Prices | wil 
= See 
: 
E 9960.— Disc Stove. S 
S | 
4 ; E 976.—Kettle, 
3 
Ay E 992.—Shaving Mug. 
E 970.—Immersion Heater. \ 
=>, 
E 984,—4-Heat’ Grill. 
— | E 9940.—6-Heat Hot Pad. 
| | ( | 
T 
—- 
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ZANTRON 


ELECTRIC 


PUSH-BUTTON 
SPEED CONTROL 


MACHINE TOOLS 


AND PRINTING PRESSES. 


The Control that 
Helps Output 


By speeding up to their fastest safe limit all operating 
functions. 


By reducing the operator's task in starting, stopping 
or changing speed, to the simple pressing of a button 
at the working position. 


By enabling speed to be altered without stopping or 
withdrawing the tool. 


The Control that 
Abolishes Electrical 


Breakdowns 
No. 260—Speed-Regulating Controller. Reversible and 


By making every operation entirely mistake-proof and ‘on - reversible for direct-current motor drive. 
fool-proof. Gives wide speed range above and below normal. 


By automatically governing the rate of acceleration 
and deceleration. 


By preventing injurious overloads without shutting 
down. 


The Control that 
Reduces Fatigue 
By eliminating many change speed gears. 


By ensuring correct control without diverting the 
machinist’s attention from his legitimate work. 


By giving complete command from the working 
position. 


The Control that 
Wins Confidence 


By high quality of construction and freedom from 
breakdown. 


By uniform success in operation. 
By good reports from numerous users. 


IGRANIC ELECTRIC C°.L" 
LONDON. Works: BEDFORD. 


No. 450-65—Non-reverse Push-Button Station. Can be 


' Branches : 
30, Cross Street, 50, Wellington Street, 
MANCHESTER. GLASGOW. 


Printed by Wittiam Care, Lrp., 147-150, Saffron Hill, E.C. 1, and published by the ExecrricaL Review, Lrp., 4, Ludgate Hill, London, B.C. 4. 
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High - Efficiency 


For all heads up to 3000 Feet. 


“Although our pumps are low in price they com- 

pare favourably in workmanship and material 

with any others on the market, whilst their 
_ EFFICIENCY cannot be surpassed, 


Write for List No. 846. 


1, Todi Sent Butsomete Engineering C2 


LONDON, S.W. 1. READING. I 


78a. Queen Victoria Street. E.C. 4. ASING 

| 

OF HIGH << GRADE 


FOR LIST 


AND DISCOUNTS 


| 

MOTORS, otc HASLAM é-STRETTON, Lt 


VICTORIA ELECTRICAL WORKS, PLACE 


HUDDERSFIELD. 


*Phone—27145 PYTE. BCH. Ex. Telegrame—' 
4.0.0, MARCONI and PRIVATE CODES. 


MANUFACTURERS. 


TYPES. MOTORS Motors 


Squirrel Cage 


LEEDS. 
BOXES, Ete. 


s to 150 B.H.P. 


WRITE FOR PARTICULARS. 


ENCLOSED VENTILATED TYPE. 


Registered “* INIT Trade Mark. 


WATERTIGHT 


AND 


_& to 250 Amns. 500-volt Circuits. 


For Potable and Permanent {nstatiations, Fleid 
Piants, Motors, Mines, Shipyards & 3-phase Work, 
Specia| Plugs for Ship Wiring and Docks. 


As used by H.M. War Office, L.C.C., Electric Supply Companies, dc. 


SIMMONDS BROS., Ltd. 


4, 6 and 8, NEWTON STREET, HIGH HOLBORN, W.C. 2. 
___ ‘Phones: 9900 Gerrard. 12061 Central. Telegrams; “ Nipbon. 
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Enclosed Voutiiated. or Stip Ring 2 
— 
= 
50-amp. Cable Coupling. 
= 


The Tape 


Silvertown No. 860 


It never unravels, is waterproof and extremely 
clean to handle, contrasting with those sticky 


tapes that ooze blackness and cling more to 
the fingers than the joint. 


‘s 4 ( The cotton fabric used is the very best obtain- 
for the purpose. 


Send for sample tin of 


Delivery from 

No. 860 Tape, and List No. 27, which gives the 
stock of Stan- complete range of Silvertown Tapes and Jointing 
dard Widths, Materials. ‘ff 


#1. 


The India Rubber, Gutta Percha & Telegraph Works 


(The Siemon C Company). 
HEAD OFFICE: WORKS : 
106, Cannon St., London, E.C. 4. BRANCHES: - Silvertown, London, E. 16, 
HO ME—Belfast, Birmingham, Bradford, Bristol, Cardiff, Dublin, Glasgow, Liverpool. London, Manchester, Newcastle-ou- Tyne, 


ABROAD—Adelaide, Buenos Ayres, Calcutta, Christchurch (N.Z.) Durban. Johannesburg, Melbourne. Sydney. 


Printed by Wau. Catz, Lep., 147-150, Gt, Saffron Hill, 1, and Published by Tax Execraicat: Review Lap,, 4, Ladgate Hill, London, BA, 4. 
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